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TO  THE  SECOND  EDITION. 
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The  first  edition  of  this  Essay  having  been  for  some  time 
out  of  print,  the  Author  has  been  encouraged  to  hope  that  a 
second  issue  may  meet  with  a favourable  reception.  He  has 
been  at  some  pains  to  make  such  additions  to  the  present 
volume  as  seemed  to  be  necessitated  by  the  rapid  advance  of 
therapeutic  science,  at  the  same  time  that  he  has  felt  the 
necessity  of  not  increasing  its  bulk  to  an  inconvenient  extent. 
The  first  and  second  chapters  have  been  left  unaltered,  but 
some  new  articles  will  be  found  scattered  through  the  third 
and  fourth  chapters,  and  some  additional  observations  and 
experiments  recorded  in  the  same. 

The  Author  has  derived  much  instruction  from  a perusal 
of  the  various  reviews  of  his  Essay,  in  English  and  American 
periodicals.  He  is  especially  indebted  to  Dr.  Maclagan,  ol 
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Edinburgh^  for  his  able  and  interesting  artieles  in  the  Monthly 
Journal  of  Medieine.  And  to  Professor  Albers^  of  Bonn,  the 
author  of  a reeent  work  on  the  Action  of  Medicines,  he  is 
obliged  for  the  impartial  consideration  accorded  to  certain 
'siews  in  which  he  is  still  at  variance  with  some  other  German 
therapeutists. 

32,  Guildford  Street, 

April,  1865. 
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ON 


THE  ACTION  OE  MEDICINES 

IN 

THE  SYSTEM, 


CHAPTER  I. 

INTRODUCTORY  REMARKS. 

When  commencing  tliis  Essay  on  the  Action  of  Medicines, 

I must  confess  that  I felt  a degree  of  discomfort  when  I con-  / 
sidered  the  magnitude  of  the  task  before  me.  Many  a volume 
has  been  written  to  elucidate  the  operations  of  single  medi- 
cines, and  when  the  variety  and  complexity  of  such  an  opera- 
tion is  considered,  the  space  devoted  to  its  consideration  will 
hardly  seem  too  great.  Thus  it  is  not  to  be  wondered  at,  that 
when  pausing  on  the  threshold  of  my  subject,  I should  have 
been  sensible  of  the  many  difficulties  with  \vhich  such  an  in- 
quiry is  suiTounded. 

In  this  introductory  chapter  it  shall  be  my  aim  in  the  first 
place  to  set  forth  briefly  the  great  importance  and  extent  of 
the  subject,  showing  that  it  is  an  essential  requisite  in  the 
advance  and  perfection  of  medical  science.  Next,  I must 
insist  on  the  advantage  of  correctness  and  clearness  of  lan- 
guage and  argument  in  tlic  treatment  of  such  topics  as  this, 
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and  show  in  what  manner  I propose  myself  to  attain  to  it. 
And  in  the  third  plaee^  I must  shortly  explain  the  seheme  or 
arrangement  whieh  will  be  followed  in  this  Essay.  If  the 
preliminary  remarks  contained  in  this  ehapter  are  not  first 
eonsidered  and  elearly  apprehended,  I fear  that  I may  he  but 
imperfeetly  understood  in  what  I shall  have  to  say  hereafter. 

There  have  been,  more  or  less,  in  all  ages,  two  systems  or 
sehools  of  medical  treatment,  of  which  the  one  prevails  among 
ignorant  men,  and  in  rude  states  of  society,  but  the  other 
requires  a higher  degree  of  enlightenment.  These  are  the 
Empirical  and  the  Eational  systems.  The  first  is  founded  on 
simple  induction.  By  accident  or  by  experience  it  is  found 
that  a certain  medicine  is  of  use  in  the  treatment  of  a certain 
disorder ; it  is  henceforth  administered  in  that  disorder ; and 
on  a number  of  such  separate  data  an  emphical  system  is 
constructed.  It  naturally  requires  for  its  elaboration  a com- 
paratively small  degree  of  knowledge. 

Now  this  observation  of  facts  is  indispensable  as  a beginning, 
but  something  more  is  required.  We  must  not  be  satisfied 
with  taking  them  separately,  but  we  must  proceed  to  compare 
together  a large  number  of  facts,  and  draw  inferences  from 
this  comparison.  And  our  plan  of  treatment  will  become 
rational,  when  on  the  one  hand,  from  an  accm’ate  knowledge 
of  the  symptoms  of  diseases,  we  are  better  enabled  to  meet 
each  by  its  appropriate  remedy,  and  on  the  other  hand,  from 
some  acquaintance  with  the  general  action  of  a medicine,  Ave 
are  fitted  to  wield  it  Avith  more  skill  and  effect,  and  to  apply 
it  even  in  cases  where  it  has  not  yet  been  proved  beneficial. 
Thus,  for  the  proper  perfection  of  medicine  as  a rational 
science,  two  things  are  in  the  main  needed ; the  first  is  a right 
understanding  of  the  causes  and  symptoms  of  disease;  the 
second,  a correct  knoAvledgc  of  the  action  of  medicines. 
Should  our  acquaintance  Avith  these  two  subjects  be  complete, 
Ave  should  then  be  able  to  do  all  that  man  could  by  any  possi- 
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bility  eftect  in  the  alleviation  of  limnan  suffering.  Tliis  sub- 
lime problem  is  already  being  unravelled  at  one  end.  Dia- 
gnosis and  Nosology  are  making  rapid  strides;  and  perhaps 
we  shall  soon  know  what  we  have  to  cure.  But  at  the  other 
end  oiu*  medical  system  is  in  a less  satisfactory  condition; 
and  though  some  impatient  men  have  essayed^  as  it  were^  to 
cut  the  Gordian  knot,  and  have  declared  boldly  on  subjects  of 
which  they  are  ignorant,  yet  it  must  be  confessed,  that  in  the 
understanding  of  the  action  of  medicines,  and  of  their  agency 
in  the  cirre  of  diseases,  we  do  not  so  much  excel  our  ancestors. 
While  other  science's  are  moving,  and  other  inquiries  pro- 
gressing fast,  this  subject,  so  momentous  in  its  applications, 
has,  in  spite  of  the  earnest  labours  of  a few  talented  investi- 
gators, made  after  all  but  small  progress.  Let  but  those  who 
feel  this  want  bestir  themselves  to  remove  it,  and  it  will  soon 
be  done.  Those  doubts  and  difidculties,  which  are  now  slowly 
cleai’ing  away  before  the  efforts  of  a few,  will  then  be  finally 
dispelled  liy  the  united  energies  of  all ; and  instead  of  our  pre- 
sent indecision  and  uncertainty  on  many  points,  we  shall  find 
ourselves  eminently  qualified  to  wage  the  conflict  with  disease,  ' 
being  skilled  in  that  science  whose  name  bespeaks  its  peculiar 
importance,  the  science  of  Therapeutics. 

The  subject  assigned  to  me  as  the  text  of  this  Essay  con- 
cerns this  problem  : — On  the  mode  in  which  Therapeutic 
Agents  introduced  into  the  stomach  produce  theii’  pccidiar 
effects  on  the  Animal  Economy.’'  It  comprehends  an  inquiry 
of  very  great  extent ; and  one  difficulty  with  which  I am  beset 
is  that  I scarcely  know  how  to  compress  what  I have  to  say  on 
the  action  of  medicines  into  the  compass  required.  It  will  be 

^ Therapeutics  must  be  understood  to  embrace  all  that  relates  to 
the  application  of  remedies  to  the  cure  of  disease.  The  Science  must 
be  distinguished  from  the  Practice  of  Therapeutics.  The  latter  may  be 
empirical,  or  rely  \ipon  experience  only  ; but  the  science  must  have  ior 
its  very  four.dation  some  knowledge  of  tlic  modus  operandi  of  medicines. 
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granted  that  it  is  an  important  subject ; it  is  also  a difficult 
one.  This  difficulty  depends  mainly  on  the  variety  and  com- 
plexity of  the  proof  required  to  establish  any  one  point  -with 
absolute  certainty.*  A long  time  ago,  when  men  knew  and 
understood  less  than  they  do  now,  it  was  fancied  that  the  ac- 
tion and  choice  of  medicines  was  a thing  of  the  utmost  sim- 
plicity ; that  it  was  comparatively  an  easy  matter  to  fix  at  once 
upon  that  remedy  required  most  in  any  particular  case.f  But 
the  light  of  science,  which  in  this  day  burns  more  brightly,  at 
the  same  time  that  it  displays  all  objects  ndtli  greater  distinct- 
ness, discloses  to  us  also  many  dim  vast  tracts  in  the  distance, 
of  which  nothing  had  been  seen  or  imagined  before.  In  this 
as  in  other  things,  the  more  we  know,  the  more  we  discover 
our  real  ignorance.  It  is  wrong,  then,  to  treat  dogmatically  of 
matters  that  we  cannot  comprehend;  and  when  perfectly  in 
the  dark  as  to  the  operation  of  a medicine,  we  should  rest 
content  with  declaring  the.  result  of  that  operation.  This  by 
itself  will  be  of  great  use  to  us.J 

I am  induced  to  lay  stress  on  the.  difficulties  surrounding 
an  inquiry  into  the  modus  operandi  of  medicines,  because  it 
■will  be  some  excuse  for  the  manifest  insufficiency  of  the  sketch 

* “In  reasoning  as  to  the  probable  effects  of  particular  remedies  on 
the  human  body,  the  conditions  and  circumstances  of  the  latter  are  so 
various  in  different  cases,  and  the  number  of  concomitants  which  have 
to  be  considered  in  addition  to  the  more  ob'vious  facts  and  symptoms,  is 
so  great,  that  the  utmost  exertion  of  human  sagacity,  founded  upon  the 
largest  induction  of  particulars  which  any  one  mind  is  capable  of  em- 
braemg  and  retaining,  can  do  no  more  than  approximate  to  that  real 
e'vidence  of  which  the  case  seeriis  by  its  proper  nature  to  be  susceptible.” 
— Glassford’s  Principles  of  Evidence. 

t Dr.  A.  Pitcairn,  in  1704,  concluded  one  of  Ins  works  by  saying — 
“ Thus  have  I succeeded  in  solving  the  noble  problem,  mz.  to  find  a 
remedy  for  a given  disease.  Jampie  opus  exegi.” 

I “In  the  meantime  it  may  suffice  for  the  physician  to  know  the 
effects  of  a medicine  when  applied  to  the  body,  though  he  knows  not  the 
particular  manner  wffiereby  it  acts.” — Van  Swieten's  Commentaries  on 
Poerhaave,  vol.  i.  p.  304. 
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•which  I am  about  to  dra-sv.  For  this^  too^  I may  find  a further 
apology  in  the  fallaeies  and  mistakes,  both  of  reasoning  and 
statement,  of  whieli  previous  writers  have  been  guilty.  These 
are  best  shown  by  theii’  diserepancies.  On  no  question,  per- 
haps, have  seientific  men  differed  more  than  on  the  theory  of 
the  aetion  of  medicines.  Either  faets  essentially  opposed  and 
incompatible  have  been  addueed  by  the  disagreeing  parties; 
or,  whieh  is  nearly  as  eommon,  the  same  fact  has  received 
two  distinct  and  opposite  interpretations.  Many  hypotheses, 
when  tested,  are  seen  to  be  grounded  on  bare  assertions,  and 
to  be  destitute  of  logical  proof ; many  others  are  attempted  to 
be  established  on  ill-sustained  analogies.  Analogy,  in  such 
a case  as  this,  may  be  used  to  increase  a probability  already 
evidenced ; but  by  itself  it  is  no  proof,  for  we  find  often  that 
medieines  are  eapable  of  producing  the  same  result  in  very 
dissimilar  ways. 

How  then  are  we  to  arrive  at  the  truth?  The  best  and 
sm’est  way  is  to  be  extremely  careful  in  the  means  whieh  we 
employ  in  its  discovery. 

It  is,  I think,  impossible  to  overrate  the  importance  of^ 
exact  precision  of  language  and'  thought  in  scientific  details, 
and  in  the  deduetion  of  eonelusions  from  them.*  A subjeet 
so  interesting  as  this  requires  to  be  treated  in  a logieal  way. 
Facts,  when  ascertained,  should  be  ranged  together  and  com- 
pared, and  exact  inferences  made,  Avithout  ever  straining  a 
point.  And  when  we  are  inelined  to  hazard  a theory  that  is 
barely  supported,  we  should  take  eare  to  state  it  as  a theory, 
and  not  to  bring  it  forward  as  a truth.  It  has  not  been  an 
uncommon  habit  among  scientific  authors,  who  should  be  of 
all  men  tho  most  careful  and  exaet,  to  confound  assertion  with 

* “ Every  branch  of  study  which  can  at  all  claim  the  character  of  a 
science  requires  two  things : 1.  A correct  ascertainment  of  the  data 
fi’om  which  we  arc  to  reason  ; and  2.  Correctness  in  the  process  of  de- 
ducing conclusions  from  them.” — Whatehjs  MleniGnls  of  Lo(fic. 
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fact — to  mistake  hypothesis  for  truth.  In  sueli  illogical  and 
incorrect  reasoning  is  to  be  found  the  true  source  of  a multi- 
tude of  errors.* 

Being  sensible  of  this  danger,  I have  endeavoured  to  keep 
it  in  view  in  the  arrangement  of  this  Essay.  In  order  to  ob- 

s 

tain,  if  possible,  this  clearness  and  precision,  or,  at  all  events, 
to  be  better  understood,  I have  arranged  the  heads  of  my  ideas 
on  the  action  of  medicines  in  a number  of  distinct  proposi- 
tions, the  scope  of  which  will  be  presently  described.  I shall 
attempt  to  prove  each  of  them  separately,  as  if  it  were  a 
theorem  in  geometry,  sometimes  dividing  it  first  into  a num- 
ber of  minor  propositions,  which,  taken  together,  imply  the 
original  one,  and  will  have  to  be  severally  discussed. 

The  great  use  of  such  an  arrangement  is  its  distinctness ; 
so  that  it  may  in  any  case  be  easily  seen  whether  a proposition 
has  been  established,  or  whether  I have  failed  to  prove  it. 
These  propositions  are  the  foundation  of  the  Essay ; and  upon 
them  has  been  erected  a superstructure  of  more  or  less  logical 
consistency.  In  them  has  been  stated  about  as  much  of  the 
general  principles  by  which  medicines  operate  as  seems  to  me 
to  be  capable  of  distinct  proof ; i.  e.  which  may  be  regarded 
with  that  kind  of  certainty  which  we  generally  expect  to  at- 
tain to  in  scientific  matters.  So  far,  then,  I have  kept  myself 
in  a straight  road,  between  two  walls,  diverging  neither  to  the 
right  nor  to  the  left  to  gratify  my  inclination ; it  being,  as  I 
have  said,  a most  obvious  duty  to  guard  against  stating  that 
for  fact  which  is  at  the  best  uncertain.  But  having  gone  so 
far,  I have  in  several  instances  indulged  in  speculations  and 
hypotheses  on  certain  matters,  taking  care  to  state  that  such 
explanations  are  only  probable,  and  very  far  from  determined. 
But  it  is  often  our  duty  to  inquire  into  uncertain  things ; and 
those  who  do  so,  who  officiate,  in  however  humble  a capacity, 

* “In  the  writings  of  the  present  day,  the  premisses  are  commonly 
sound,  hut  the  conclusions  false.” — S.  T.  Coleridge. 
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as  the  pioneers  of  knowledge,  have  to  hazard  many  eonjee- 
tures  before  they  arrive  at  the  truth.  In  striding  after  truth, 
we  must  investigate  many  an  unknown  path,  and  try  at  many 
a door  where  we  have  not  before  entered.  Thus,  when  in 
some  eases  I have  pereeived  before  me  a line  of  thought 
stretehing  onwards,  and  seeming  to  lead  somewhere  in  the  di- 
reetion  of  truth,  I have  not,  as  it  were,  shunned  it,  or  turned 
aside  to  tread  only  in  more  eertain  paths,  but  I have  thought 
it  my  duty  to  follow  it  up,  and  to  investigate  it  thoroughly,  to 
see  if  by  any  means  it  might  not  help  me  on  my  way  to  that 
desired  haven.  These  theories  are  the  weak  points  of  the 
Essay,  but  I must  erave  indulgenee  for  them  on  the  grounds 
alleged  above.  It  will  be  observed  that  the  original  proposi- 
tions are  so  stated,  that  the  overthrow  of  any  one  of  these 
extra  hypotheses  would  not  shake  them,  or  in  any  way  invali- 
date their  proof. 

I will  now  sketeh  out  the  arrangement  whieh  I propose  to 
follow  in  the  eonsideration  of  the  topies  whieh  present  them- 
selves to  me. 

In  the  next  ehapter  I shall  take  a brief  review  of  the 
opinions  of  other  writers  on  the  subjeet  of  the  aetion  of  me- ' 
dicines ; knowing,  indeed,  that  in  so  short  a notiee  I shall  be 
perfeetly  unable  to  do  them  justiee,  but  wishing,  in  some  broad 
points,  to  draw  the  line  between  what  is  known  and  what  is 
unknown, — what  is  aseertained  and  what  is  debated, — what 
is  approved  and  what  is  eondemned.  In  some  eases  also  I 
may  venture  to  objeet  to  opinions  hitherto  unquestioned. 
Now,  as  the  best  key  to  the  main  opinions  of  authors  on  this 
subjeet,  we  have  to  eonsider  the  various  elassifieations  of  me- 
dieines  which  they  have  adopted.  A classification  of  remedies 
pre-supposes  a set  of  theories  concerning  either  their  primary 
action  or  its  general  results,  and  is,  in  fact,  identical  with 
them.  The  formation  of  such  an  arrangement  depends  on  the 
necessity  of  considering  medicines  in  groups,  each  possessed  of 
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some  common  character,  in  order  that  tlicir  various  properties 
may  he  simplified,  and  admit  of  being  compared. 

In  a classification  we  do  not  so  much  consider  the  pecu- 
liarities of  single  remedies,  as  the  points  in  which  large  num- 
bers agree  together.  These  points  of  resemblance  we  gene- 
rally find  to  be  of  the  most  importance.  I have  to  consider 
three  sets  of  authors  in  the  second  chapter.  The  first  set 
treat  of  the  general  or  ultimate  efieet  of  a medicine  on  the 
system ; and  classify  medicines  accordingly.  A second  set  of 
writers  have  arranged  therapeutical  agents  aecording  to  the 
organ  or  part  of  the  body  to  which  their  action  is  especially 
directed.  Neither  of  these  deal  Avith  the  mode  in  which  me- 
dicines act  as  the  basis  of  classification.  But  a third  set  of 
writers  have  attempted  in  various  ways  to  explain  the  modes 
of  operation  of  medicines.  They  have  laid  down  general  rule's 
about  these  operations,  and  have  constructed  more  or  less 
plausible  theories  on  the  subject.  Some  few  have  classified 
remedies  on  this  plan.  Now  Avith  these  theories  I am  more 
particularly  concerned,  as  they  trench  immediately  on  the  sub- 
ject of  this  Essay.  But  they  are  not  many,  and  it  will  not 
take  us  long  to  review  them. 

It  is  easier  to  find  fault  than  to  teach.  After  pointing  out 
the  shortcomings  of  some  Avho  have  preceded  me,  I find  my- 
self necessitated  in  the  third  chapter  to  state  my  OAA'n  conclu- 
sions as  to  the  modus  operandi  of  medicines. 

Let  us  consider,  as  it  Avere,  the  history  of  a remedy,  from 
the  beginning  to  the  end  of  its  course.  It  is  already  "in- 
troduced into  the  stomach  — we  must  commence  with  it 
there.  Now  it  does  not  remain  there.  It  cannot  act  fi’om  the 
sm’face  of  the  stomach  through  the  medium  of  the  nervous 
system. 

In  the  First  Proposition  it  is  affirmed  that  it  must  (as  a 
. general  rule)  obtain  entry  into  the  fluids  of  the  body — pass, 
that  is,  from  the  intestinal  canal  into  the  system  at  large — 
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before  its  action  can  begin.  There  are  four  proofs  of  tliis.  It 
is  slioMTi  that  M’lien  introduced  at  another  part  of  the  body  a 
medicine  acts  in  the  same  way  as  when  placed  in  the  stomaeh. 
It  is  found  by  direct  expeiiment  that  a poison  will  not  act 
through  the  medium  of  nerves  only,  but  that  its  passage  in  the 
blood  is  required.  Thirdly,  the  eourse  of  the  circulation  is 
quick  enough  for  the  most  rapid  poison  or  medicine  to  pass 
quite  round  the  body  from  the  veins  of  the  stomach  before  it 
begins  to  operate.  The  last  and  most  conclusive  argument  to 
show  that  medicines  pass  out  of  the  stomach  into  the  system, 
is  that  they  have  actually  been  detected  by  chemists,  not  only 
in  the  blood,  but  in  the  secretions  formed  from  the  blood, 
liemedies,  then,  pass  from  the  stomach  into  the  blood  and 
fluids.  How  do  they  do  so  ? 

In  tlie  Second  Proposition  it  is  laid  down  that  all  those 
which  are  soluble  in  water,  or  in  the  secretions  of  the  stomach 
or  intestines,  pass  through  the  coats  of  these  organs  into  the 
interior  of  the  capillary  veins  which  surround  them.  It  has 
already  been  shown  that  most  medicines  pass  through  in  some 
way;  we  shall  now  have  to  learn  how  they  pass,  and  what^ 
special  arrangements  are  made  for  the  passage  of  substanees 
differing  in  nature.  By  the  physical  process  of  absorption  a 
liquid  may  pass  through  the  animal  membranes,  from  the 
interior  of  the  stomaeh  or  intestine  to  the  interior  of  the  small 
vein  which  lies  close  outside  it.  In  examining  the  laws  by 
wdiich  this  process  is  conducted,  we  shall  find  that  all  the  re- 
quirements are  present  in  these  parts,  provided  only  that  the 
substance  to  be  absorbed  shall  be  first  in  some  way  dissolved, 
and  redueed  to  the  liquid  state.  In  the  stomach  there  is,  in 
contact  with  the  substance  just  introduced,  a thin  watery  se- 
cretion containing  acid  and  a matter  called  pepsin : this  is 
the  gastric  juice.  A large  number  of  medicines  are  soluble 
in  water.  They  arc  dissolved  in  this  fluid.  Some  others  are 
soluble  in  dilute  acid.  These  too  are  dissolved  here.  Albu- 
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men,  and  matters  like  it,  are  redueed  to  solution  by  the  aid  of 
the  pepsin,  Avhieh  is  the  principle  of  digestion.  But  there  are 
some  few  mineral  bodies,  and  many  vegetable  substances,  as 
fats  and  resins,  which  cannot  be  thus  dissolved  by  the  juice  of 
the  stomach.  Thev  are  soluble,  more  or  less,  in  a weak  alka- 
line  fluid;  and  such  a fluid  is  the  bile,  which  is  poured  out 
into  the  first  portion  of  the  intestine.  They  too  are  reduced 
to  solution  and  absorbed.  In  this  manner  it  is  shown  that  a 
very  great  majority  of  remedial  agents  are  capable  of  being 
reduced  to  solution,  of  being  absorbed  without  material  change, 
and  of  passing  thus  into  the  circulation.*  Very  few  are  quite 
insoluble ; but  some  that  are  dissolved  with  difiiculty  may  be 
left  partly  undissolved  in  the  intestinal  canal.  What  becomes 
of  these? 

It  is  asserted  in  the  Third  Proposition  that  substances 
Avhich  are  thus  insoluble  cannot  pass  into  the  circulation. 
Arguing  from  a physical  law,  we  should  say  at  once  that  it 
was  impossible ; but  the  matter  cannot  be  so  lightly  dismissed, 
for  a foreign  Professor  has  lately  asserted  that  insoluble 
matters  may  and  do  pass  into  the  circulation.  I have  made 
experiments  to  satisfy  myself  on  the  point,  and  have  come  to 
the  contrary  conclusion. 

In  the  Fourth  Proposition  it  is  stated  that  some  few  sub- 
stances may  act  locally,  by  irritation  or  otherwise,  on  the 
mucous  surface  of  the  stomach  or  intestines.  These  are  not 
many ; they  act  without  being  absorbed ; and  they  do  not  ex- 
tend into  the  system  at  large.  In  some  fcAV  cases,  these  local 

* There  is  no  doubt  that  the  small  veins  which  ramify  outside  the 
coats  of  the  stomach  and  intestines  are  capable  of  taking  up  any  matters 
in  a state  of  proper  solution,  even  fats  when  dissolved  in  alkali.  But 
are  medicines  ever  taken  up  by  the  lacteal  absorbents  P Probably  sel- 
dom or  never ; for  it  seems  that  these  vessels  are  only  engaged  after  a 
fuU  meal,  and  subsequent  to  the  regular  formation  of  chyle.  They  do 
not  exist  in  the  coat  of  the  stomach,  but  commence  in  the  small  intestine 
at  some  distance  from  the  pylorus. 
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actions  may  be  succeeded  by  changes  in  distant  parts,  on  the 
principle  of  Revulsion. 

Having  just  shown  hoAv  medicinal  substances  are  absorbed, 
we  have  now  to  suppose  that  they  are  in  the  blood. 

It  is  next  maintained,  in  the  Fifth  Proposition,  that  the 
medicine,  being  in  the  blood,  must  permeate  the  mass  of  the 
circulation  as  far  as  to  reach  the  part  on  which  it  tends  to 
act.  This  it  can  easily  do.  The  circulating  blood  will  con- 
duct it  anywhere,  in  a very  short  time.  Supposing  a medi- 
cine has  to  act  on  the  liver,  or  on  the  brain,  or  on  the 
kidney,  it  does  not  influence  these  organs  at  a distance,  but 
it  passes  dii’ectly  to  them  in  the  blood,  and  then  its  opera- 
tion is  manifested.  This  may  be  called  the  rule  of  local  ac- 
cess. Its  proof  depends  on  two  things : on  the  improbability 
of  the  medicinal  influence  being  able  to  reach  the  part  in  any 
other  way,  as  shown  in  the  first  proposition ; and  on  the  fact 
of  medicinal  agents  ha\dng  been  actually  detected  in  many 
cases  in  the  very  organs  over  which  they  exert  a special  influ- 
ence. But  are  there  any  exceptions  to  this  ? Can  a medicine 
ever  produce  an  efiect  without  actually  reaching  the  part  ? It 
seems  that  there  may  be  two  exceptions.  In  some  cases  an 
impression  of  pain  may  be  transmitted  along  a nerve  from  one 
part  to  another ; and  in  some  other  few  instances  a muscle, 
when  caused  to  contract  by  the  influence  of  a medicine,  may 
cause  other  muscles  near  it  to  contract  by  sympathy. 

Before  we  inquire  into  the  remedial  action  of  the  medicine 
in  the  blood,  we  must  consider  whether  that  fluid  may  not 
first  alter  it  in  some  way,  so  as  to  hinder  or  afiect  its  opera- 
tion. To  a certain  extent  this  is  possible. 

. In  the  Sixth  Proposition  it  is  asserted  that  while  in  the 
blood  the  medicine  may  undergo  change,  which  change  may  or 
may  not  afiect  its  influence.  It  will  have  to  be  shown  that 
this  change  may  be  one  of  combination,  as  of  an  acid  with  an 
alkali ; of  reconstruction,  when  the  elements  of  a body  are 
arranged  in  a different  way,  without  a material  change  in  its 
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medical  properties,  as  when  benzoic  is  changed  into  liippuric 
acid ; or  of  decomposition,  when  a substance  is  altogether 
altered  or  destroyed,  as  when  the  vegetable  acids  are  oxidized 
into  carbonic  acid. 

Having  considered  these  preliminary  matters,  we  shall  arrive 
at  the  main  point.  The  medicines  are  now  in  the  blood.  We 
must  consider  what  becomes  of  them;  what  they  do  next; 
where  they  go  next ; and  how  they  operate  in  the  cure  of  dis- 
eases. I have  made  a classification  in  which  medicines  are 
divided  according  to  my  views  of  their  mode  of  operation. 
The  classes  and  their  subdiHsions  will  serve  for  references  in 
illustration  of  what  I have  to  say.  For  it  is  not  possible  to 
speak  of  the  general  operation  of  medicines  without  adducing 
particular  instances ; nor  will  time  and  space  always  allow  me, 
in  doing  so,  to  refer  to  individual  medicines. 

There  are  four  great  groups  of  medicines,  the  action  of  each 
of  which  is  well  marked  and  distinct.  The  first  class  acts 
in  the  blood ; and  as  a large  number  of  diseases  depend  on 
a fault  in  that  fluid,  we  may  by  theii’  means  be  enabled  to 
remedy  that  fault.  They  are  the  most  important  of  all  medi- 
cines. They  are  called  Hsematics,  or  blood-medicines.  They 
are  used  chiefly  in  chronic  and  constitutional  disorders.  But 
a second  class  of  remedies  are  temporary  in  theii’  action.  They 
influence  the  nervous  system,  exciting  it,  depressing  it,  or 
otherwise  altering  its  tone.  They  are  chiefly  useful  in  the 
temporary  emergencies  of  acute  disorders.  They  can  seldom 
efiect  a permanent  cure,  unless  n^hen  the  contingency  in  which 
they  are  administered  is  also  of  a temporary  nature.  They 
are  called  Neurotics,  or  nerve-medicines.  A third  set  of  medi- 
cines, less  extensive  and  less  important  than  the  others,  acts 
upon  muscular  fibre,  wliich  is  caused  by  them  to  contract. 
Involuntary  muscular  fibre  exists  in  the  coats  of  small  blood- 
vessels, and  in  the  ducts  of  glands.  Thus  Astringents,  as  these 
agents  are  called,  arc  able,  by  contracting  muscular  fibre,  and 
thus  diminishing  the  calibre  of  these  canals,  to  arrest  htemor- 
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rliagc  in  one  case  (when  a small  vessel  is  ruptured),  and  to  pre- 
vent the  outpouring  of  a secretion  in  another  case. 

The  fourth  class  is  of  considerable  importance.  Some  me- 
dicines have  the  power  of  increasing  the  secretions  which  are 
formed  from  the  blood  by  various  glands  at  different  parts  of 
the  body.  By  their  aid  we  may  be  enabled  to  eliminate  from 
the  blood  a morbid  material  through  the  glands  ; or  we  may 
do  great  good  by  restoring  a secretion  when  unnaturally  sup- 
pressed. They  are  called  Eliminatives.  Like  Hsematics,  their 
influence  is  more  or  less  permanent.  That  of  Neurotics  and 
Astringents,  particularly  the  former,  is  transient. 

Tlie  general  mode  of  action  of  these  four  classes  of  thera- 
peutic agents  is  laid  down  in  the  four  remaining  propositions, 
about  as  far  as  it  seems  to  me  to  be  capable  of  a positive 
definition.  Each  proposition  concerns  one  of  these  classes 
of  medicines.  All  I can  do  now  is  to  recapitulate  the  chief 
affii*mations  made ; as  to  give  any  idea  of  their  proof  would 
require  me  to  enter  into  a number  of  details  which  had  better 
be  postponed  to  the  third  chapter. 

In  the  Seventh  Proposition  it  is  stated  of  Haematic  medi- 
cines that  they  act  while  in  the  blood,  over  which  fluid  they 
exert  an  influence ; and  that  their  efiect,  whatever  it  be,  is  of  a 
more  or  less  permanent  character.  A line  of  distinction  is 
dra^wn  between  two  divisions  of  this  class  of  blood-medicines. 
Some  of  them  are  natural  to  the  blood ; they  resemble  or  co- 
incide with  certain  substances  that  exist  in  that  fluid;  so  that, 
having  entered  it,  they  may  remain  there,  and  are  not  neces- 
sarily excreted  again.  These  are  useful  when  the  blood  is 
wanting  in  one  or  more  of  its  natural  constituents.  This 
want  causes  a disease,  and  may  be  supplied  by  the  medicine, 
which  in  this  way  tends  to  cure  the  disease'.  Medicines  of 
this  division  are  called  Restoratives ; for  they  restore  what  is 
^ranting. 

Some  other  blood-medicines,  although  they  enter  the  blood, 
are  not  natural  constituents  of  tlic  vital  fluid,  and  cannot  re- 
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main  there,  for  they  are  noxious  and  foreign  to  it.  They  ra  ust 
sooner  or  later  he  excreted  from  it  by  the  glands.  They  are 
of  use  when  disease  depends  on  the  presence  and  working  in 
the  blood  of  some  morbid  material  or  agency,  which  material 
or  action  they  tend  to  counteract  or  destroy.  They  may  be 
called  vital  antidotes ; not  strictly  specifics,  for  they  are  not 
always  efficacious,  on  account  of  variations  m the  animal 
poisons,  or  from  the  casual  operation  of  disturbing  causes. 
They  are  applicable  in  those  many  disorders  which  depend, 
not  on  the  absence  of  a natural  substance,  but  on  the  pre- 
sence of  an  unnatural  agent  in  the  blood.  These  medicines 
are  called  Catalytics,  from  a Greek  word  which  signifies  to 
break  up  or  to  destroy.  Having  performed  this  theii’  function, 
they  then  pass  out  of  the  blood. 

All  this  requires  to  be  proved. 

In  the  Eighth  Proposition  it  is  stated  of  Neurotics,  or  nerve- 
medicines,  that  they  act  by  passing  out  of  the  blood  to  the 
nerves,  which  they  influence.  This  is  only  to  insist  on  the 
rule  of  local  access,  already  laid  down  in  Prop.  V.  It  is 
further  affirmed  that  they  are  transitory  in  action.  They  ap- 
pear to  effect  molecular  changes  in  nerve-fibre,  similar  to 
those  by  which  the  phenomena  of  the  senses  are  produced, 
and  which  are  by  nature  transitory  in  their  results.  And  yet 
they  may  be  very  powerful,  even  so  as  to  extinguish  vital  force. 
Thus,  short  and  unenduring  as  is  the  operation  of  these 
agents,  it  may  last  long  enough  to  cause  death,  and  so  a tem- 
porary influence  produce  a permanent  result.  There  are  three 
divisions  of  Neurotics.  The  first  set  are  of  use  when  there  is 
a dangerous  deficiency  of  vital  action.  These  are  Stimulants. 
They  exalt  nervous  force,  either  of  the  whole  nervous  system, 
or  only  of  a part  of  it.  They  vary  very  much  in  power.  A 
second  set,  called  Narcotics,  first  exalt  nervous  force,  and  then 
depress  it.  They  have  thus  a double  action;  but  they  have 
also  a peculiar  influence  over  tlie  functions  of  the  brain,  Avhich 
is  different  from  any  possessed  by  other  nervc-mcdiciiies. 
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They  control  the  intelleetual  part  of  the  hrain^  as  distinguished 
from  its  organie  funetion;  the  powers  of  mind  more  than 
those  of  life.  Some  Nareotics  tend  to  produce  inebriation ; 
others,  sleep;  others  again,  delirium.  In  the  third  place 
some  Neuroties  tend  simply  and  primarily  to  depress  nervous 
force.  They  may  aet  on  the  whole  nervous  system,  or  on  a 
part  of  it  only.  They  are  often  very  powerful ; and  they  are 
of  use  when,  from  any  eause,  some  part  of  the  nervous  sys- 
tem is  over-exeited.  They  are  called  Sedatives.  Like  other 
Nem’oties,  they  are  used  in  medicine  as  temporary  agents  in 
temporary  emergeneies.  If  a permanent  action  be  required, 
the  remedy  must  be  constantly  administered,  so  that  the  effect 
may  be  kept  up  by  continual  repetition. 

In  the  Ninth  Proposition  it  is  aflb^med  of  Astringent  medi- 
cines that  they  act  by  passing  out  of  the  blood  to  muscular 
fibre,  which  by  their  contact  they  excite  to  contraction.  They 
do  not  so  much  influence  the  voluntary  fibre  of  the  muscles, 
which  is  under  the  direct  control  of  the  nervous  system ; but 
they  chiefly  manifest  their  action  on  the  involuntary  or  un- 
striped muscular  fibre,  wliich  is  not  directly  controlled  by  the 
brain  and  nerve-centres,  and  for  this  reason  more  under  the 
operation  of  external  or  irritating  agents.  Meeting  this  in 
the  coats  of  the  capillary  vessels  and  of  the  duets  of  glands, 
they  are  enabled  to  act  as  styptics,  and  as  checkers  of  secre- 
tion. The  action  of  Astringents  appears  to  depend  on  a che- 
mical cause ; for  we  find  that  all  of  them  possess  the  power  of 
coagulating  albumen. 

The  Tenth  Proposition  treats  of  Eliminatives.  It  is  not 
said  simply  that  these  increase  the  secretions  of  a gland ; or 
that  they  stimulate  the  glands  while  passing  by  them  in  the 
blood.  But  it  is  laid  down  as  a rule' that  they  act  by  them- 
selves passing  out  of  the  blood  through  the  glands,  and  that 
while  so  doing  they  excite  them  to  the  performance  of  their 
natural  function.  They  arc  substances  which  are  unnatural 
to  the  blood,  and  must  therefore  pass  out  of  it.  In  so  doing 
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they  tend  to  pass  by  some  glands  rather  than  l)y  others : in 
these  seeretions  they  may  be  detected  chemically ; and  it  is 
on  these  glands  that  they  have  an  especial  influence.  Their 
uses  in  treatment  are  various  and  manifold. 

In  these  classes  are  included  all  medicines  that  act  after 
entry  into  the  blood.  On  referring  to  the  classification 
which  precedes  this  chapter^  it  will  be  seen  at  a glance  what 
groups  of  medicines  are  arranged  as  orders  under  each  class 
or  division.*  In  the  third  chapter  I shall  attempt  at  some 
length  to  prove  the  propositions  which  treat  of  these  foiu’ 
classes ; and  I shall  also  attempt  to  explain  the  nature  and 
mode  of  action  of  the  orders^  or  small  groups  of  remedies. 

In  the  fourth  chapter  some  of  the  more  important  medi- 
cines will  be  considered  separately^  either  as  individually  in- 
teresting, or  as  illustrative  of  general  modes  of  operation 
previously  described. 

I may  point  to  some  parts  of  the  Essay  as  being  more  ori- 
ginal than  others,  although  not  perhaps  for  that  reason  more 
valuable.  For  this  purpose  may  be  mentioned  the  treatment 
of  the  second  and  third  propositions ; the  distinction  which  I 
have  drawn  between  the  two  divisions  of  Blood-medicines; 
the  account  given  of  Tonics  in  one  of  these  dmsions,  and  of 
Anti -arthri tics  in  the  other;  the' theory  of  the  action  of  Eli- 
minative medicines ; the  experiments  made  on  the  action  of 
some  remedies  in  particular  (Chap.  IV.)  ; &c. 

* It  may  be  of  some  use  if  I adduce  here  a characteristic  example  of 
each  of  the  great  groups  of  medicines  to  which  I have  alluded  above : 
Class  I.  Hcematics. 

Div.  1.  Hestoratives.  Iron,  in  Anaemia. 

Div.  2.  Catalytics.  Mercury,  in  Syphibs. 

Class  II.  Neurotics. 

Div.  1.  Stimidants.  Aimnonia. 

Div.  2.  Narcotics.  Opium. 

Div.  3.  Sedatives.  Hydrocyanic  Acid. 

Class  III.  Astrivc/ents.  Tannic  Acid. 

Class  IV.  Eliminatives.  Cautharidos,  and  Croton  Oil. 
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CHAPTER  II. 

ON  sojVie  of  the  more  important  classifications  of 

IVIEDICINES,  AND  OPINIONS  OF  AUTHORS  RESPECTING 
THEIR  ACTIONS. 

I 

I HAVE  thought  it  necessary,  before  stating  at  length  my  own 
conclusions,  to  refer  to  some  of  the  more  important  state- 
ments of  authors  concerning  the  subject  of  which  I have  to 
treat;  because  by  so  doing  I may  to  some  extent  indicate 
what  points  are  to  be  regarded  as  determined  and  proved,  and 
what  as  still  unsettled,  and  point  out  where  I can  agree  with  , 
other  VTiters,  and  where  I am  disposed  to  differ  from  them. 

But  should  it  seem  to  any  reader  that  a brief  and  general 
review  of  the  literature  of  the  subjeet,  comprising  an  enume- 
ration of  many  various  and  often  clashing  opinions,  would  be 
likely  to  confuse  rather  than  instruct  him,  I would  advise  him 
to  pass  on  to  the  next  chapter,  with  which  the  present  one  is 
not  essentially  connected. 

The  opinions  of  authors  on  the  general  action  of  medicines 
are  in  most  cases  best  ascertained  by  observing  the  manner  in 
which  they,  have  arranged  and  classified  them,  grouping  to- 
gether those  which  they  consider  to  be  alike  in  their  mode  of 
operation. 

Differences  of  opinion  respecting  individual  medicines  will 
be  best  considered  afterwards,  when  we  come  to  discuss  those 
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medicines.  We  arc  now  to  make  inquiry  as  to  the  action  of 
classes  and  groups.  So  tliat^  in  examining  classifications  as 
a key  to  the  opinions  of  writers  on  this  matter^  we  arc  only 
concerned  with  those  which  are  founded  in  some  way  on  the 
effects  and  operations  of  medicines. 

Now  there  are  three  different  points  of  view  from  which 
the  action  of  a medicine  may  he  regarded.  We  may  ask, — 

1.  What  is  the  ultimate  effect  of  its  action  on  the  system? 

2.  To  what  organ  or  tissue  is  its  action  directed?  3.  In  what 
way  does  it  operate  ? 

In  other  words,  we  may  speak  of  the  result  of  the  action  of 
a medicine,  of  the  direction  of  the  action  of  a medicine,  or  of 
the  mode  of  operation  of  a medicine. 

The  first  of  these  questions  is  the  simplest,  and  may  he 
answered  from  experience.  We  know  that  one  medicine  is  a 
Purgative,  because  it  opens  the  bowels.  We  call  another  an 
Alterative,  because  the  manifestations  of  vital  action  are  some- 
what different  after  its  use  from  what  they  were  before.  The 
last  question  is  the  most  difficult  to  answer,  because  it  involves 
the  exact  mode  in  which  a medicine  first  behaves  itself,  so  as 
to  bring  about  its  recognized  operation. 

Though  the  arrangements  and  theories  of  authors  have  ge- 
nerally taken  into  account  all  three  of  these  questions,  yet 
they  have  usually  given  greater  prominence  to  one  or  other 
of  them.  And  according  to  this  their  predominant  idea,  I 
will  take  the  liberty  of  grouping  them  into  three  schools,  for 
the  sake  of  convenience ; considering,  first,  some  theories 
and  therapeutical  arrangements  which  are  based  upon  the  id- 
timate  effect  of  medicines ; secondly,  some  that  depend  upon 
their  local  tendencies ; and  thirdly,  some  others  that  concern 
their  mode  of  operation. 

Among  those  who  have  directed  attention  to  their  ultimate 
effect,  regarding  that  as  generally  sufficient  for  practical  pur- 
poses, are  included  the  great  majority  of  those  who  have  clas- 
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sificd  medicines.  Such  arrangements  arc  practically  useful^ 
as  by  their  means  we  are  enabled  easily  to  select  a medicine 
which  shall  produce  a required  result.  A classification  founded 
upon  local  tendency  is  such  as  hardly  to  admit  of  practical 
application,  for  it  is  too  vague.  It  is  said  that  the  action  of 
Mercuiy  is  directed  to  the  blood ; that  of  a Tonic  to  the  mus- 
cular system.  It  is  not  said  how  tlrey  operate,  or  how  these 
parts  are  affected.  The  terms  employed  are  too  wide  and  in- 
definite. Supposing  the  word  Neurotic  to  signify  a medicine 
acting  on  the  nerves ; we  eannot  say  that  any  known  medicine 
may  not  at  some  time  or ’in  some  way  act  on  the  nervous 
system.  The  same  term  means  a very  different  thing  when 
found  in  a classification  based  on  the  mode  of  operation  of 
medicines,  for  then  it  signifies  a medicine  acting  on  the  nerves 
in  a certain  way  which  is  defined,  and  it  eonveys  to  us  an 
amount  of  information  respecting  that  medicine  and  its  appli- 
cability which  we  had  not  otherwise  acquired.  A classification 
of  this  third  kind,  though  difficult  of  construction,  would 
naturally  be  of  great  practical  and  scientific  utility.  The  pre- 
cise mode  in  which  groups  of  medicines  operate  has  first  to  be 
diseovered  and  laid  down,  together  with  the  results  of  that 
operation;  and  it  has  then  to  be  proved  that  each  remedy 
included  in  a class  operates  in  the  exact  way  predicated  of  that 
class.  None  which  do  not  do  so  can  be  consistently  included 
in  it.  Such  an  arrangement  is  precise ; there  may  be  a great 
deal  of  error,  but  there  is  very  little  vagueness  about  it.  Each 
name  and  term  should  contain  in  itself  and  in  its  position  an 
exact  description  of  the  general  action  of  the  substances  in- 
cluded under  it.  Such  an  arrangement  I have  attempted  to 
construct  myself,  as  it  is  with  the  mode  of  operation  of  me- 
dicines that  I am  particularly  concerned.  The  chief  and 
obvious  objection  to  such  a classification  consists  in  the  in- 
sufficiency or  insecurity  of  the  data  which  we  have  to  guide 
Thus  tlic  best  and  safest  way  is  to  select  as  tlic  bases  of 
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primary  subdivision  those  distinctions  which  admit  of  being 
the  most  readily  and  firmly  established,  and  not  to  rest  it  on 
a number  of  uncertain  or  questionable  hypotheses. 

I.  Opinions  concerning  theUltimate  Effect  ofMedicines, 
AND  Classifications  founded  on  this. 

Most  authors  have  grouped  remedies  together  according  to 
the  broad  results  of  their  action.  They  do  not  make  inquiry 
as  to  the  mode  of  operation  or  behaviour  of  a medicine  after 
passage  into  the  system ; nor  do  they  ask  whether  this  action 
is  especially  directed  to  any  organ  or  tissue ; but  they  judge 
by  external  evidence  of  its  ultimate  effect  on  the  body,  and  on 
the  powers  of  hfe. 

There  is  commonly  a tendency  to  describe  all  medicines 
under  two  heads,  as  either  causing  or  diminishing  vital  activity. 
Dr.  Murray  indeed  confounds  these  two  effects,  and  adopts  an 
idea  on  this  subject  which  was  originated  by  Dr.  Brown.  I 
shall  now  represent  in  an  abridged  form  the  classifications 
adopted  severally  by  Dr.  Young,  Dr.  Duncan,  and  Dr.  MmTay. 

De.  Young. 

1.  Chemical  Agents. 

Caustics,  etc. 

2.  Vital  Agents. 

A.  Supporting  strength. 

Nutrients. 

B.  Causing  action. 

(Partial  and  transitory.) 

Stimulants,  Indtants,  Astringents, 
Alteratives,  Evacuants. 

(Permanent.) 

Tonics. 

C.  Diminishing  action  or  sensation. 

(Primarily.) 

Narcotics,  Nauseants,  Sedatives, 
Diaphoretics. 

(Secondarily.) 

Exhaurients. 

3.  Insensible  Agents. 

Specifics. 
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In  the  names  of  these  three  elasses  some  referenee  is  made 
to  the  modus  operandi  of  medieines^  but  the  distinetions  thus 
attempted  to  be  drawn  are  of  the  slenderest  possible  descrip- 
tion. Among  chemical  agents  are  iucluded  some  that  are 
applied  externally^  and  act  then  on  the  tissues  in  obedience 
to  known  chemical  laws.  But  how  can  we  affirm  that  some 
medicines  passing  into  the  stomach  may  not  operate  chemi- 
cally ? The  term  vital  signifies  little ; and  the  word  insensible, 
applied  to  the  third  class^  is  a confession  of  absolute  ignorance. 
It  does  not  attach  to  a medicine  any  distinctive  character  to 
say  that  we  know  notliing  of  its  operation.  Pursuing  the 
subdivision  further^  we  find  that  the  distinctions  are  not  well 
maintained.  Tonics  support  strength^  as  well  as  cause  action; 
and  it  can  hardly  be  said  that  the  action  of  an  Alterative^  such 
as  Mercury^  is  partial  and  transitory.  It  seems  unwise  to  have 
made  a separate  class  of  Specifics.  They  are  especially  asso- 
ciated with  Alteratives.  Mercury,  Iodine,  and  others,  would 
fall  under  both  groups.  Of  Evacuants  it  may  be  observed, 
that  they  are  also  Exhaurient,  and  thus  included  in  two  op- 
posed classes ; that  their  action  is  not  always  partial  and  tran- 
sitory, as,  for  example.  Purgatives  may  permanently  remedy 
constipation ; and  that  it  seems  wrong  to  have  separated  Dia- 
phoretics from  them. 

Thus  neither  the  primary  nor  the  secondary  subdivisions 
of  this  arrangement  can  be  reasonably  maintained  in  theory, 
and  we  must  fall  back  on  the  ultimate  groups,  which  are  based 
upon  common  experience.  From  this  failure,  we  may  infer 
that  the  idea  that  medicines  differ  prominently  in  causing  or 
diminishing  vital  activity,  upon  which  idea  this  and  many 
other  arrangements  are  founded,  is  in  fact  an  erroneous  one. 
There  is  no  such  universal  distinction.  A medicine  which  at 
one  time  raises  or  excites  the  vital  forces,  may  at  another  time 
depress  them;  it  may  do  one  thing  with  a sick  man,  the  other 
thing  with  a healthy  man ; it  may  have  the  one  effect  when 
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taken  for  a short  time  in  moderation^  the  other  efiect  when 
taken  for  a long  time  or  in  excess.  In  fme^  the  result  of  the 
operation  of  a medicine  does  not  necessarily  depend  upon  this 
alternative.  Although  there  are  undoubtedly  some  medicines 
which  tend  to  stimulate  the  nervous  forces^  and  others  which 
tend  to  depress  them^  yet  as  there  are  many  remedies  which 
may  operate  well  without  doing  either  the  one  or  the  other, 
and  whose  operation  does  not  depend  at  all  upon  this,  the  dis- 
tinction cannot  be  generally  applied. 

The  next  arrangement,  that  of  Dr.  Duncan,  appears,  as  far 
as  it  extends,  to  be  correct  in  theory.  If  some  additions  were 
made  to  it,  it  would  be  a tolerably  perfect  classification  of  this 
kind.  Assuming  as  a basis  the  ultimate  or  practical  effect  of 
medicines,  we  may  proceed  to  divide  them  into  groups  in  a 
natural  way.  Food  and  liquids  are  of  use  in  the  nutrition  of 
the  tissues,  and  will  form  the  first  class.  A second  set  of  sub- 
stances act  so  as  to  expel  from  the  body  certain  humours  and 
secretions.  Another  class  exalt  the  tone  of  the  nervous  sys- 
tem, and  through  it  stimulate  the  system  at  large.  A fourth 
set  depress  the  same.  And  a fifth  group  do  none  of  these 
things ; but  their  action  results  in  certain  obvious  changes  in 
the  chemical  nature  of  the  secretions. 

De.  Duncan. 

Alimenta. 

Diluentia,  Demulcentia. 

Evacttantia. 

' Diaphoretica,  Errliina,  Expectorantia, 
Catliartica,  etc. 

Stimulantia. 

Topica  (irritants,  etc.) 

Generaha  permanentia. 

Generalia  transitoria. 

Depeimentia. 

Eefrigerantia,  Narcotica. 


Chemica. 


Acida,  Alkaliua. 
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As  far  as  it  extends,  this  classification  seems  to  be  founded 
on  correct  data.  The  smaller  divisions  are  natural.  Thus 
Evaciiants  are  grouped  according  to  the  part  of  the  system  at 
which  the  evacuation  is  made.  General  Stimulants  are  di^dded 
into  those  which  are  transitory  in  action,  and  those  whose  ef- 
fect is  permanent,  as  Tonics.  Dr.  Duncan  is  concerned  only 
with  the  ultimate  effect,  and  enters  into  no  theory  respecting 
the  action  of  Tonics.  I regard  them  as  medicines  acting  pri- 
marily in  the  blood,  and,  applying  my  terms  with  a view  to  the 
modus  operandi,  I would  restrict  the  term  Stimulant  to  medi- 
cines acting  on  the  nen^es,  whose  effect  is  transitory. 

The  great  fault  of  this  arrangement  is  the  omission  of  the 
very  important  class  of  Alteratives.  We  have  medicines  which 
increase  secretion ; medicines  which  exalt  or  diminish  the  vital 
energy ; but  where  are  the  remedies  which  act  in  the  blood  ? 
Where,  for  example,  shall  we  place  such  medicines  as  Mercury, 
Arsenic,  and  Iodine,  which  neither  act  by  eliminating,  nor 
by  stimulating,  nor  by  depressing,  but  appear  to  counteract  in 
the  blood  the  agency  of  certain  morbid  poisons  ? In  an  ar- 
rangement founded  on  ultimate  effect,  they  should  be  grouped 
in  a class  as  Alteratives,  as  medicines  which  result  in  altering  ' 
for  the  better  the  condition  of  the  system.  Both  Dr.  Duncan 
and  Dr.  Murray  seem  to  have  thought  that  no  medicines  could 
act  in  the  fluids  but  such  as  have  a well-known  chemical  effect 
upon  them.  It  cannot  be  that  medicines  should  be  able  to 
affect  the  nerves,  and  to  influence  the  glands,  in  divers  ways, 
but  that  none  should  exert  any  action  upon  the  blood,  a most 
susceptible  and  changeable  fluid,  the  medium  of  nutrition,  the 
source  of  all  the  tissues,  the  fons  et  o7'igo”  of  disease.  It 
is  only  very  lately  that  authors  have  begun  to  recognize  and 
include  in  their  arrangements  the  class  of  bl6od-medicines, 
which  seems  to  me  to  be  considerably  more  important  than 
any  other. 

Having  shown  thus  what  appear  to  me  to  be  the  correct 
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bases  upon  whicli  an  arrangement  of  this  kind  should  be  con- 
structed, I shall  quote  as  another  specimen  tlie  classification 
of  Dr,  J ohn  Murray,  but  mentioning  only  its  most  prominent 
details. 


De.  Mueeat. 


Geneeal  Stimulants. 


Local  Stimulants,. 


Diffusible  ^ 
Permanent  ^ 


Narcotics. 

Antispasmodics. 

Tonics. 

Astringents. 


Evacuants,  Irritants. 

Chemical  Agents. 

Mechanical  Agents. 


We  find  in  this  division  some  referenee  made  to  the  local 
tendencies  of  medicines.  Evacuants  are  classed  as  Stimulants 
whieh  tend  to  aet  locally  on  the  glands.  In  the  arrange- 
ment of  Dr.  A.  T.  Thomson,  founded  upon  this  one,  still 
further  referenee  is  made  to  the  loeal  tendencies  of  diSerent 
medieines.  (See  p,  27.)  Dr.  Paris  has  adopted  the  above  ar- 
rangement, but  in  a very  much  improved  form.  So,  too,  has 
Dr.  Royle.  Both  Dr.  Thomson  and  Dr.  Paris  take  exception 
to  the  inclusion  of  Sedatives  (under  the  head  of  Narcotics) 
among  General  Stimulants,  This  is  the  great  fault  of  Dr. 
Murray^  s elassification.  The  idea,  as  he  states,  was  taken 
from  Brown.  It  is  considered  that  both  Stimulants  and  Nar- 
coties act  alike;  that  is,  that  they  both  produce  a primary 
stimulation,  followed  by  a secondary  depression;  only  that, 
in  the  case  of  Narcotics  (under  which  head  all  Sedatives  are 
included)  the  stimulation  is  very  brief,  and  rapidly  passes 
away,  to  be  followed  by  a great  depression.  Now,  even  if 
this  were  true,  the  most  prominent  action  would  be  the  de- 
pressing effect,  and  it  is  on  the  most  prominent  action  that 
denominations  such  as  these  are  usually  based.  But  it  is 
well  urged  by  Dr.  Thomson  that  in  the  case  of  true  Sedatives 
there  is  no  stimulant  action  whatever;  and  it  is  manifestly 
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unreasonable  to  suppose  that  the  depressing  effect  follows  as 
a consequence  on  the  primary  stimulation,  when  the  latter  is 
so  uiconspicuous.  At  any  rate  such  an  arrangement  as  that 
of  Dr.  IMurray  can  be  of  little  practical  utility  in  its  original 
form.  A man  would  be  considered  to  be  indulging  in  the 
wildest  and  most  dangerous  fancies  who  would  run  through 
the  catalogue  of  Narcotics  when  he  desired  to  produce  a gene- 
ral stimulant  effect.  To  this  system  it  might  further  be  ob- 
jected, that  Alteratives  are  again  entirely  omitted;  and  that 
the  class  of  Mechanical  agents  would  seem  to  belong  to  the 
division  of  Irritants,  included  among  Local  Stimulants.  Dr. 
jMurray  classes  Refrigerants  .among  Chemical  remedies,  for 
which,  when  I come  to  speak  of  Acids,  I hope  to  show  that 
there  are  good  reasons. 

II.  Opinions  concerning  the  Local  Tendency  of  Medicines, 
AND  Classifications  founded  upon  this. 

Here  another  step  is  made  in  the  explanation  of  the  action 
of  medicines.  They  are  said  to  have  particular  tendencies  to- 
wards certain  parts  of  the  body,  ovgr  which  parts  they  exert  ^ 
a peculiar  and  special  influence.  It  is  thought  that  we  shall 
make  an  advance  in  our  knowledge  of  the  subject,  if  we  can 
discover  what  these  tendencies  are.  An  arrangement  of  medi- 
cines may  be  made  accordingly.  It  is  certainly  more  scientific 
than  a merely  empirical  arrangement ; and  it  wiU  be  so  far  of 
use  that  it  will  enable  us,  when  we  wish  to  make  an  impres- 
sion on  a certain  organ  or  set  of  organs,  to  select  those  medi- 
cines which  especially  influence  it  or  them.  There  is  no  doubt 
whatever  of  the  existence  of  these  local  tendencies.  There  is 
no  doubt  that  some  medicines,  such  as  Iodine,  Bromine,  Mer- 
cury, and  Iron,  tend  especially  to  affect  the  blood  and  the 
blood-making  organs,  as  the  liver  and  spleen,  rather  than  to 
act  on  the  nervous  or  glandular  systems;  that  some  tend 
particularly  towards  the  nerves,  and  prefer  individually  diffc- 
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rent  parts  of  the  nervous  system^  as  Opium  acts  on  the  hrain^ 
Aconite  on  the  superficial  sensory  nerves^  Digitalis  on  the  or- 
ganic nerves  of  the  heart,  and  Stramonium  on  those  of  the 
lungs.  Again,  it  is  evident  that  some  medicines  tend  to  act 
on  the  organs  of  secretion ; and  of  these,  particular  sets  select 
particular  glands,  as  Diuretics  the  kidneys.  Diaphoretics  the 
glands  of  the  skin,  and  Purgatives  those  of  the  bowels.  There 
may  be  disagreements  on  minor  points,  but  tliere  can  be  no 
dispute  as  to  the  fact  of  the  existence  of  these  local  partialities.* 

But,  though  such  statements  are  admitted  to  be  correct  in 
theory,  it  remains  still  to  be  considered  whether  they  form  a 
fitting  basis  for  a classification  of  medicines.  Now  it  null  be 
observed  that  no  theory  of  action  enters  into  such  an  arrange- 
ment, but  merely  the  tendency  of  the  action  of  each  medicine 
is  considered;  and  as  each  medicine  has  natm’ally  many  dis- 
tinct tendencies,  it  comes  therefore  under  many  different  heads. 
But  the  chief  practical  use  of  a classification  seems  to  be,  that 
we  may  quickly  learn  from  it  the  general  action  or  effect  of  a 
medicine ; so  that,  if  it  is  stated  to  have  many  different  ten- 
dencies, and  is  ranged  under  no  one  particular  head,  we  can 
gain  from  this  no  very  distinct  practical  information  respect- 
ing it.  In  an  arrangement  of  the  kind  that  we  have  last  exa- 
mined, the  most  important  result  is  the  chief  point  considered. 
Thus  it  is  rendered  useful.  And  in  one  of  the  third  kind, 
where  the  mode  of  operation  is  the  great  thing  taken  into  ac- 
count, as  each  remedy  has  only  one  primary  operation,  and  ac- 
cording to  this  is  classified,  we  gain  from  its  designation  some 

* The  whimsical  “ doctrine  of  signatures”  which  prevailed  in  the 
Middle  Ages,  and  had  its  origin  from  very  remote  times,  serves  at  least 
to  show  that  the  local  tendencies  of  medicines  have  always  been  more 
or  less  recognized.  So  slight  an  experience  is  sufficient  to  demonstrate 
their  existence,  that  it  could  indeed  hardly  he  otherwise.  It  was  oddly 
supposed  that  every  natural  substance  bore  evidence  m its  outward  form 
or  physical  peculiarities  of  the  part  of  the  system  over  which  it  exerted 
a curative  power. 
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useful  information  respecting  it.  It  may  sometimes  come 
under  another  head  in  its  secondary  operation,  but  only  ac- 
cording to  the  primary  should  it  be  classed,  the  other  term 
being  supplementary.  The  designations  founded  on  local  ten- 
dency are  further  of  an  indefinite  character,  because  they  do 
not  denote  the  kind  of  action  exerted. 

Of  such  a kind  is  the  classification  adopted  by  Dr.  A.  T. 
Thomson,  founded  on  that  of  Dr.  Murray.  He  divides  what 
he  calls  Vital  remedies  into  "one  division  that  acts  on  the  ner- 
vous system,  a second  that  affects  the  secerning  system,  and  a 
third  that  influences  the  muscular  and  sanguiferous  systems. 
This  is  certainly  a step  in  the  right  direction.  Nerve-medi- 
cines seem  to  have  no  relation  to  those  that  act  on  the  glands, 
though  connected  with  them  as  Stimulants  by  Dr.  Murray. 
They  are  thus  separated.  Tonics  are  also  separated  from  Sti- 
mulants, and  included  with  those  which  act  on  the  muscular 

i 

and  sanguiferous  systems.  This  seems  to  me  to  be  in  the 
main  a correct  view  of  their  action.  I do  not  consider  that 
they  act  primarily  on  the  nerves,  but  on  the  blood.  Dr.  ■ 
Thomson  places  Astringents  beside  them.  Though  alike  in  ^ 
some  points,  as  with  regard  to  their  tendency  to  affect  the 
condition  of  muscular  fibre,  yet  there  appears  to  be  very  little 
agreement  in  the  mode  of  operation  of  Tonics  and  Astrin- 
gents. There  is  not  altogether  much  similarity  between  Quina 
and  Sulphuric  acid. 

I will  now  transcribe  the  chief  divisions  adopted  in  the  clas- 
sification of  Eberie,  which  seems  to  have  been  the  prototype 
of  that  one  since  so  ably  elaborated  by  Dr.  Pereira. 

Ebekle’s  Classes. 

• A.  Medicines  acting  on  the  intestinal  canal,  or  its  contents. 

B.  Medicines  acting  on  the  muscular  system. 

C.  On  the  uterine  system. 

D.  On  the  nervous  system. 

E.  In  the  circulating  system. 

F.  On  the  organs  of  secretion. 

G.  On  the  respiratory  organs. 
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The  subdivisions  are  founded  on  the  kind  of  effect  produced. 
As  in  Dr.  Thomson's  arrangement,  Tonics  and  Astringents 
are  said  to  act  on  the  muscles ; but  no  mention  is  made  here 
of  either  of  them  acting  on  the  blood.  While  Narcotics  are 
placed  among  nerve-medicines,  Stimulants  are  classed  as  acting 
on  the  circulating  system.  They  no  doubt  act  on  the  nerves, 
and  then  through  them  on  the  vessels;  but  so  also  do  Narco- 
tics, from  which  they  are  separated.  If  in  Class  E are  only 
included  medicines  acting  on  the  organic  nerves  of  the  heart 
and  arteries,  why  were  they  not  placed  in  D,  with  Nerve- 
medicines  ? But  if  medicines  acting  on  the  contents  of  the 
vessels  are  meant,  why  were  not  Blood-medicines,  or  Altera- 
tives, placed  here  ? They  are  entirely  omitted ; which  is  cer- 
tainly a fault  in  this  system. 

Dr.  Pereira  seems  to  have  adopted  a more  con’ect  view  of 
both  of  these  cases.  He  includes  Stimulants  with  Neurotics, 
and  places  among  Hoematics  those  medicines  which  are  com- 
monly termed  Alteratives.  It  seems  to  me  that  when  a me- 
dicine acts  on  the  blood,  this  action  ought  not  to  be  tlu’own 
into  the  shade,  but  should  rather  be  placed  before  all  its  other 
operations,  as  being  of  more  importance  than  any  of  them. 
Dr.  Pereira  arranges  in  six  classes  those  medicines  which  are 
given  internally,  having  previously  made  three  classes  of  ex- 
ternal or  topical  agents,  with  which  we  are  not  now  concerned. 
Some  of  the  classes  are  again  divided  into  large  groups,  these 
and  the  other  subdivisions  being  either  based  on  more  par- 
ticular local  tendencies,  or  on  the  physiological  action  of  the 
medicine  on  the  part  to  which  its  operation  tends. 

Dr.  Pereira’s  Classes. 

Class  IV.  Hsematica. 

1.  SpancBmica. 

2.  HcBmatinica. 

Class  V.  Pnetunatica. 

Class  VI.  Neurotica. 

1.  Cerebro-spvnalia. 

2.  Ganglionica, 
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Class  VII.  Coeliaca. 

Class  VIII.  Eccritica. 

Class  IX.  Genetica. 

These  groups,  though  "clifferently  placed,  eorrespond  to  six  of 
Eberle’s  seven  classes.  The  class  acting  on  the  muscular 
system  is  omitted.  The  subdivision  here  is  more  accurate 
and  scientific.  Hamatics,  or  blood-medicines,  are  divided 
into  two  classes.  Spancemics,  the  first  of  these,  are  named 
from  theii’  tendency  to  impoverish  the  blood.  Hciematinics, 
including  the  compounds  of  Iron,  tend  to  enrich  it.  In  the 
first  division  are  included  the  medicines  commonly  termed 
Alteratives,  as  well  as  Acids,  Alkalies,  the  compounds  of  Lead, 
Silver,  Copper,  etc.  In  the  selection  of  the  above  name  atten- 
tion is  paid  to  the  abstract  physiological  effect  of  these  me- 
dicines, rather  than  to  their  therapeutical  applications.  The 
impoverishing  of  the  blood  may  be  the  ultimate  action  of 
such  a medicine  as  Potash  or  Mercury,  but  is  not  exactly 
the  primary  operation  for  which  it  is  used  in  medicine.  It  is 
produced  by  the  remedy  when  taken  in  excess,  and  not  when 
given  in  small  doses.  Neurotics,  or  medicines  which  act  on  , 
the  nerves,  are  divided  into  those  which  affect  the  brain  and 
spinal  system,  and  those  which  are  supposed  to  influence  the 
ganglionic  system,  and  through  it  the  heart  and  great  vessels. 
(When  we  shall  afterwards  discuss  the  action  of  nerve-medi- 
cines, it  will  be  seen  that  it  is  very  difficult,  if  not  impossible, 
to  enforce  this  distinction.)  The  different  kinds  of  Narcotics 
form  the  first  division,  while  the  second  includes  Stimulants 
and  vascular  Sedatives.  The  class  of  Eccritics  includes  all 
medicines  acting  on  the  glands,  commonly  called  Evacuants. 

• The  details  of  this  arrangement,  to  which  I shall  at  present 
venture  to  object,  are,  first,  the  multiplicity  of  classes,  and 
secondly,  the  inclusion  of  certain  medicines  in  the  division  of 
Cerebro-spinals. 

Three  of  the  classes  seem  to  be  superfluous,  and  only  tend  to 
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confuse.  There  is  a class  of  Pneumatics,  acting  on  the  respi- 
ratory organs.  But  Expectorants  are  found  elsewhere  among 
Eccritics ; and  those  medicines  which  influence  tlie  nerves 
of  the  lungs^  among  Neurotics.  The  same  with  Cmliacs ; for 
Cathartics,  found  among  Eccritics,  are  the  most  important 
medicines  acting  on  the  intestines.  Genetics  contain  medi- 
cines which  control  the  uterine  and  sexual  systems,  wdiich 
may  all  be  reckoned  among  Neurotics.  And  yet  this  multi- 
plicity of  names  is  eonsistently  employed  in  carrying  out  the 
prineiple  of  this  classification,  which  is,  to  arrange  according 
to  the  different  parts  of  the  system  all  substances  which  have 
any  tendency  to  act  on  those  parts. 

Dr.  Pereira  makes  four  orders  of  Cerebro-sj^inals ; three  in- 
clude different  kinds  of  Narcotics,  very  minutely  subdivided ; 
another  is  called  Cinetics.  They  aflect  the  muscular  system ; 
but  it  is  altogether  an  assumption  to  assert  that  these  medi- 
cines, Astringents  and  Tonics,  do  so  by  influencing  the  nerves. 
As  to  Astringents,  it  appears  that  they  do  not  aflect  the  nerves 
in  any  way,  for  which  reason  I shall  have  to  make  a separate 
class  of  them.  For  Tonics,  there  is  great  reason  to  suppose 
that  in  the  first  plaee  they  act  on  the  blood  ; so  that  I cannot 
agree  with  Dr.  Pereka,  who  ranks  them  among  Neurotics. 
Emetics  are  classed  by  him  among  Eccritics ; but  it  seems 
to  me  that  their  action  is  either  external,  and  of  an  irritant 
nature,  or  when  from  the  blood,  that  it  is  exerted  upon  the 
nerves  of  the  stomach.  The  stomaeh  is  not,  like  most  glan- 
dular organs,  a simple  emunctory,  and  it  is  aflected  by  medi- 
cines in  a different  way.  Whereas  gland-medicines  increase 
secretion,  the  chief  action  of  Emetics  is  to  cause  an  evacua- 
tion of  the  contents  of  the  stomach  by  contraction  of  itself 
and  of  other  muscles.  All  substances  which  touch  tlie  sto- 
mach cause  the  copious  outpomdug  of  a thin  fluid  by  mere 
contact ; yet  we  eannot  for  this  reason  call  them  medicines 
which  tend  to  increase  secretion.  Emetics  acting  from  the 
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blood  after  absorption,  as  Tartar  emetic,  wliicb  generally  in- 
fluence at  the  same  time  either  the  lungs  or  the  heart,  parts 
supplied  by  the  other  branches  of  the  vagus  nerve,  which  is 
distributed  to  the  stomach,  seem  to  me  to  be  Specific  Neuro- 
tics, probably  acting  on  that  nerve.  So  that  in  these  points, 
as  well  as  in  some  others,  I am  disposed  to  differ  fi’om  Dr. 
Pereira. 

It  is  apparent  that  in  none  of  the  classifications  of  this 
second  kind  is  any  mention  made  of  the  primary  action  or 
modus  operandi  of  medicines  in  the  cure  of  disease,  as  a ne- 
cessary basis  of  such  distinctions.  That  which  is  distinguished 
by  writers  as  Physiological  action,  i.  e.  the  operation  on  a 
healthy  man,  is  most  taken  into  account.  Whereas  we  natu- 
rally desire  to  be  informed  of  the  Therapeutical  action  of 
these  medicines, — theii’  operation  on  a diseased  man.  The 
agents  being  the  same,  the  conditions  are  different,  in  these 
two  cases ; from  which  it  results  that  these  two  kinds  of  action 
are  often  widely  distinct.  (See  the  preliminary  remarks  on 
Hsematic  medicines,  in  Chapter  III.) 

III.  Opinions  concerning  the  Mode  of  Operation  of*^ 
Medicines,  and  Classifications  founded  on  this. 

In  this  third  division  are  included  those  writers  who  have 
attempted  to  account  for  the  mode  in  which  medicines  pro- 
duce each  their  peculiar  effects  after  entering  into  the  blood, 
and  some  who  have  classified  them  according  to  their  ideas 
on  this  point.  It  is  with  such  theories  as  these  that  I am 
more  immediately  concerned  in  this  Essay.  Such  writers 
have  dived  into  a deeper  subject  than  those  who  have  direct- 
ed attention  to  the  general  effects  or  tendencies  of  medicines 
rather  than  to  the  means  by  which  such  results  are  attained. 
Thus  it  is  not  to  be  wondered  at  that  they  have  sometimes 
failed.  Those  have  erred  most  who  have  allowed  their  imagi- 
nations to  lead  them  astray  from  facts,  or  to  guide  them  in 
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matters  which  are  naturally  iucomprehensihle,  to  which  our 
reason  gives  us  no  clue. 

Attempts  have  been  made  to  account  for  the  modus  operandi 
of  therapeutic  agents  generally,  in  three  different  ways. 

1.  On  mechanical  principles. 

2.  On  chemical  principles. 

3.  On  general  or  vital  principles. 

1.  Mechanical  theories  of  the  action  of  medicines  were 
greatly  in  vogue  during  the  seventeenth  and  eighteenth  cen- 
turies. There  is  a tendency  in  the  human  mind  to  explain 
everything ; and  it  was  only  natural  for  men  who  knew  little 
of  chemistry  or  of  physiology  to  resort  to  the  science  of  physics, 
which  they  could  comprehend,  in  attempting  the  explanation 
of  observed  phenomena. 

John  Locke,  in  his  Essay  concerning  the  Human  Under- 
standing, published  in  1689,  gave  it  as  his  opinion,  that  the 
shapes  of  the  minute  particles  of  medicines  were  sufficient  to 
account  for  their  several  operations. 

“ Did  we  know,’^  said  he,  “ the  mechanical  affections  of  the 
particles  of  rhubarb,  hemlock,  opium,  and  a man,  as  a watch- 
maker does  those  of  a watch,  whereby  it  performs  its  opera- 
tions, and  of  a file,  wliich,  by  rubbing  on  them,  will  alter  the 
figure  of  any  of  the  wheels,  we  should  be  able  to  tell  before- 
hand that  rhubarb  will  purge,  hemlock  kill,  and  opium  make 
a man  sleep.'’^  Tliis  idea  did  not  originate  with  the  great 
metaphysician.  The  first  rudiments  are  to  be  found  in  the 
doctrines  of  the  Methodic  Sect  among  the  Eomans,  a medical 
branch  of  the  Epicurean  school.  They  held  that  diseases 
depended  either  on  constriction  or  relaxation  of  the  tissues, 
and  that  medicines  operated  by  mechanically  affecting  these 
conditions. 

The  simple  and  philosophical  statement  of  Locke  was  not 
improved  by  the  various  applications  which  were  subsequently 
made  of  it.  At  the  early  part  of  the  eighteenth  century  these 
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ideas  derived  great  support  from  the  prineiples  ineulcated 
by  Dr  .Herman  Boerliaave^  the  learned  physician  of  Leyden. 

He  likewise  supposed  that'  many  diseases  of  the  solid  parts 
were  to  be  attributed  to  a weakness  or'  laxity  of  the  animal 
fibres,  and  were  to  be  cured  by  external  or  internal  agents, 
Avhich  should  act  mechanically  on  those  fibres  so  as  to  increase 
their  tenacity.  Also,  that  disorders  of  the  fluids  often  de- 
pended on  their  being  too  Hscid,  and  that  this  condition  might 
be  improved  by  agents  which  should  attenuate  this  viscidity. 

Dr.  Archibald  Pitcairn,  a Scotchman,  the  immediate  prede- 
cessor and  contemporary  of  Boerhaave,  was  elected  to  the 
Chair  of  Physic  in  Leyden  in  1691,  and  was  also  an  able 
exponent  of  the  mathematical  theories.  But  he  applied  to 
physiology  those  ideas  which  were  employed  by  the  other  to 
throw  light  upon  physic ; if  that  may  be  called  light  which 
was  at  least  an  improvement  on  the  ignorance  which  preceded 
it."^  Pie  explained  the  digestive  process  by  the  mechanical 
tntiu’ation  to  which  the  food  was  subjected  in  the  stomach ; 
and  accounted  for  secretion  by  supposing  the  existence  in 
glands  of  vascular  pores  of  different  sizes,  which  intercepted  ' 
certain  particles  of  the  blood ; actually  giving  for  the  process 
a mathematical  formula.  He  was  a vehement  opponent  of 
those  who  based  their  theories  on  the  then  youthful  science 
of  chemistrj^,  who,  having  scarce  yet  shaken  oflP  from  them 
the  dust  of  alchemy,  only  substituting  Acids,  Alkalies,  and 
Fermentations,  for  Balt,  Sulphur,  and  Mercury,  fell  easy  vic- 
tims to  his  satire. 

Dr.  Charles  Perry,  in  1741,  propounded  a mechanical  view 
of  the  action  of  Mercury  and  Arsenic.  He  thought  that  the 
particles  of  the  former,  being  round  and  heavy,  were  able, 

* “ He  was  one  of  the  first  who,  leaving  tlie  old  conjectural  method 
of  physical  writers,  struck  into  a new  and  more  solid  way  of  reasoning, 
grounded  upon  observations  and  mathematical  principles,” — Preface  to 
Dr.  Pitcairn's  Works:  1715. 
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■when  shaken  about  in  the  vessels,  to  break  up  and  to  annihilate 
those  crude  acrid  humours  which  were  the  causes  of  disease : 
and  that  Arsenic  acted  as  an  irritant  by  the  sharp  and  pointed 
nature  of  its  atoms.  He  attributed  the  occasional  poisonous 
effects  of  Mercury  to  the  presence  of  Arsenic  or  some  such 
substance  as  an  impurity.* 

Dr.  Mead,  in  1751,  states  that  the  administration  of  mer- 
cury is  dangerous  in  cases  where  there  is  carious  bone,  as 
there  is  a fear  that  its  ponderous  particles  may  break  the  weak 
lamellie.t  He  was  the  Court  Physician  in  the  reign  of 
George  II.  He  accounted  for  the  poisonous  nature  of  the 
venom  of  serpents  by  asserting  that  it  consisted  of  pointed  par- 
ticles, which  pierced  and  destroyed  the  globules  of  the  blood. 

Dr.  Perry  conceived  that  some  medicines,  such  as  Steel  and 
Antimony,  did  not  act  by  their  mere  bodily  presence,  but  by 
certain  subtle  vapours  which  emanated  from  them,  and  affected 
the  vital  spirits.  This  was  a very  misty  notion.  He  stated 
that  he  borrowed  this  idea  from  a great  philosopher  of  the 
German  nation.  This  was  probably  Boerhaave,  who  lectured 
at  Leyden  in  1707. 

Among  those  who  regarded  with  favour  the  mechanical  hy- 
pothesis, were  Pom’croy  and  Hecquet  in  Prance,  Van  Swieten 
and  Huygens  in  Holland,  and  BeUini  in  Italy.  Excepting 
perhaps  the  case  of  external  irritants,  these  explanations  of 
the  action  of  medicines  have  been  universally  condemned  by 
scientific  men  at  the  present  day.  Doubtless  these  old  authors 
were  in  the  wrong,  both  in  applying  one  hypothesis  to  the 
action  of  all  remedial  agents  alike,  and  still  more,  in  carrying 
their  theories  into  such  minute  details,  where  it  is  impos- 

* “A  Treatise  of  Diseases  in  General,  wherein  the  true  causes,  na- 
tures, and  essences  of  all  the  principal  diseases  incident  to  the  human 
body,  are  mechanically  accounted  for  and  explained,  and  their  respective 
intentions  of  cure  assigned  upon  the  same  principles,”  vol.  ii.  p.  313, 320. 

t “ Medical  Precepts  and  Cautions,”  page  294. 
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sible  that  they  should  be  verified.  And  yet  we  may  go  too 
far  ill  our  condemnation  of  all  such  ideas.  It  does  not  seem 
to  me  to  be  so  impossible,  or  even  improbable,  that  the  ope- 
ration of  some  medicinal  agents,  particularly  those  which  act 
on  the  nerves,  may  depend  in  some  way  on  the  shapes  of  the 
atoms  of  these  substances,  as  related  to  those  of  the  tissues 
Avhich  they  influence.  At  least,  there  is  no  other  more  plau- 
sible explanation  of  the  power  of  such  substances.  We  know 
that  the  nerves  are  very  much  under  the  influence  of  mecha- 
nical impressions,  upon  which  depend  the  phenomena  of  two 
at  least  out  of  the  five  senses,  those  of  hearing  and  touch,  as 
probably  also  of  the  other  three,  if  we  understood  them  better. 
Al'^e  know  also  that  if  we  accept  the  Atomic  theory,  by  which 
so  many  chemical  phenomena  are  cleared  up  and  explained, 
we  must  admit  a certain  definite  and  peculiar  arrangement 
and  shajie  to  the  ultimate  particles  of  every  compound  body. 
These  considerations  render  it  possible  that  the  ultimate  par- 
ticles of  a stimulant  medicine  may  be  of  such  a nature  as  to 
irritate,  or  to  refuse  to  coincide  with,  the  ultimate  molecules 
of  the  sensitive  nerve  with  which  they  come  in  contact ; and 
those  of  a sedative  may,  on  the  other  hand,  be  so  shaped  and 
arranged  as  to  dovetail  with  those  particles,  and  by  extin- 
guishing, as  it  were,  their  salient  points,  to  cloak  their  vital 
sensibility.  This  is  ob\dously  a mere  conjecture,  and  the  only 
value  which  can  attach  to  it  is,  that  it  appears  in  some  sort  to 
explain  a thing  which  without  it  is  inexplicable. 

Some  modern  vTiters  have  attempted  to  clear  up  the  actions 
of  certain  medicines  by  their  supposed  influence  on  the  phy- 
sical process  of  endosmosis,  as  carried  on  through  the  coats 
of  the  stomach  and  intestines.  Poisseuille  and’  Matteucci 
have  attempted  to  prove  that  the  action  of  saline  liquids  in 
causing  purging,  and  that  of  a solution  of  morphia  in  pre- 
venting the  same,  may  be  explained  by  the  endosmotic  pro- 
perties of  these  liquids,  as  ascertained  by  experiment.  It 

1)  2 
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does  not  seem  to  me  that  tliese  ideas  can  be  successfully  main- 
tained. (Vide  Prop.  II.) 

2.  Several  attempts  have  been  made  to  explain  the  general 
action  of  medicines  on  chemical  principles. 

Perhaps  the  strange  doctrine  taught  by  Galen,  which  pre- 
vailed for  so  many  centuries  afterwards,  should  be  mentioned 
under  this  head,  as  the  first  approach  to  a chemical  theory. 
He  considered  all  medicines  to  be  7^o^,  coZ^7,  moist,  or  dry. 
There  were  fom*  degrees  of  each  of  these  properties.  In  the 
Pharmacopoeia  Londinensis  of  1702,  translated  by  Dr.  Salmon, 
it,  is  stated  of  every  herb  that  it  possesses  in  a certain  degree 
one  or  more  of  these  qualities.  It  is  amusing  to  find  Dr. 
Salmon  in  great  doubt  as  to  whether  Opium  were  hot  or  cold, 
as  the  Ancients  said  one  thing,  and  the  Moderns  another. 
Galen  supposed  that  diseases  depended  on  similar  qualities, 
and  were  to  be  counteracted  by  medicines ; that,  for  example, 
we  were  to  meet  a hot  disease  by  a cold  remedy. 

The  next  advance,  if  such  it  may  be  termed,  was  made  by 
the  Alchemists  of  the  middle  ages,  who  frequently  turned  their 
attention  towards  the  healing  art,  and  almost  imagined  that 
by  their  Philosophers’  stone  they  could  purify  and  rekindle 
the  perishable  base  metal  of  the  human  body.  One  of  their 
dreams  was,  that  from  Gold,  the  most  durable  of  metals,  or 
from  Mercury,  the  most  lively  and  volatile,  they  might  by  their 
magical  arts  be  enabled  to  prepare  a medicine  that  should 
render  life  perennial.  A most  impracticable  formula  for  the 
preparation  of  this  Elixir  Vita  was  given,  among  others,  by 
Carolus  Musitanus.  Basil  Valentine,  who  flourished  in  the 
fifteenth  century,  did  good  service  by  adding  to  the  IMateria 
Medica  the  preparations  of  Antimony,  as  well  as  the  Mineral 
Acids.  In  the  sixteenth  lived  Paracelsus  and  Van  Helmont, 
the  latest  and  most  enthusiastic  of  the  medical  Alchemists. 
They  considered  the  chemical  principles  of  medicines,  by  virtue 
of  which  they  operated,  to  be  three  in  number, — viz.  Salt, 
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Sulphur,  and  Mercury.  And  thongli  the  seventeenth  century 
Avas  illumined  by  the  philosophy  of  Bacon^  and  the  discoveries 
of  Newton  and  Boyle,  we  find  that  this  strange  doctrine  sui’- 
Auved  in  full  Augour  at  the  commencement  of  the  eighteenth. 
It  is  laid  doAvn  as  an  axiom  in  Dr.  Salmon^s  Pharmacopoeia 
in  170.2.* 

About  the  middle  of  this  century  there  arose  a ncAv  sect  of 
chemical  philosophers,  somewhat  better  informed  than  the  last. 
They  imagined  that  most  diseases  depended  on  the  predomin- 
ance in  the  blood  of  acid  or  alkalic  humours,  and  that  each  of 
these  conditions  should  be  counteracted  by  a direct  chemi- 
cal antidote.  They  supposed  also  that  the  various  secretions 
Avere  the  products  of  fermentations  in  the  blood  which  took 
place  in  the  neighbomliood  of  the  glandular  organs.  ( Vide  Eli- 
minatives.)  In  some  of  their  ideas  there  Avas  much  that  was 
reasonable ; but  it  must  be  confessed  that  they  were  rather 
imaginatiA^e  than  argumentative,  and,  knoAving  really  but  little 
of  the  principles  of  that  science  on  Avhich  their  system  was  os- 
tensibly based,  they  were  ill  qualified  to  contend  with  their  op- 
ponents of  the  mathematical  school,  who  at  least  understood 
their  OAvn  position.  Foremost  among  these  new  chemical  phi- 
losophers was  Raymond  Vieussens,  who  Av^as  severely  censured 
by  Dr.  Pitcairn  for  having  asserted  that  he  had  found  an 
acid  in  human  blood. t Vieussens  Avas  one  of  the  earliest  of 
the  sect,  which  afterwards  numbered  many  folloAvers. 

There  is  very  little  that  is  tangible  to  be  discovered  in  these 
old  chemical  theories  of  the  action  of  medicines;  and  it  is 
not  to  be  Avondered  at  that  most  of  them  have  faded  aAvay  be- 
fore the  advance  of  science,  and  particularly  before  that  Avon- 

• * 

* “If  there  be  any  bodies — suppose  gold  and  silver — out  of  which  all 
these  principles  cannot  be  drawn,  let  not  the  artist  think  that  it  is  be. 
cause  they  are  not  therein  contained.  No ! it  is  because  that  God  has 
so  firmly  united  them  against  the  possibility  of  our  separation.” — p.  809. 

t Dr.  Pitcairn’s  Works,  1715,  p.  219. 
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derful  development  of  the  seience  of  eliemistry,  wliieli  has 
distinguished  the  end  of  the  last,  aiid  the  first  half  of  the 
present  eentury. 

We  have  seen  that  some  of  the  early  writers  made  great 
aeeomit  of  the  affinities  of  acids  and  alkalies.  So  also  a che- 
mical explanation  of  the  action  of  these  remedies  is  generally 
adopted  by  writers  at  the  present  day.  It  is  known  that  they 
have  powerful  tendencies  to  combine  with  each  other,  and  it 
is  supposed  that  these  affinities  are  manifested  even  in  the 
living  blood. 

Schultz  attempts  a further  chemical  explanation  of  their 
action  in  some  diseases,  particularly  inflammations.  He  says 
that  both  affect  the  condition  of  the  blood ; but  that  acids  tend 
to  dissolve  and  destroy  the  corpuscles,  wherefore  he  tenns 
them  Hcematolytica  Physoda;  and  alkalies  prevent  the  coagu- 
lation of  the  fibrine  of  the  plasma,  for  which  reason  he  calls 
them  Hccmatolytica  Plasmatoda. 

Some  modern  writers  have  tried  to  extend  a chemical  theory 
to  the  operation  of  medicines  in  general.  This  is  an  error  to 
which  those  who  have  devoted  themselves  particularly  to  the 
study  of  chemical  phenomena  are  especially  prone. 

Muller  thinks  that  the  agency  of  many  remedies  may  be 
explained  by  their  chemical  affinities.  He  supposes  that  they 
may  effect  a change  in  the  nutritive  fluids,  or  that  they  may 
so  disturb  the  state  of  combination  in  which  the  elements  of 
an  organ  may  be,  that  it  becomes  insensible  to  the  action  of 
morbid  stimuli.  Some  chemists  have  accounted  for  the  action 
of  Alcohol  by  its  chemical  affinity  for  the  brain  substance. 
Liebig  considers  that  the  similarity  of  their  composition  to 
that  of  the  brain  may  serve  to  explain  the  operation  of  such 
medicines  as  Quina  and  Morphia.  Such  ideas  as  these  are  at 
the  best  purely  hypothetical,  and  even  as  theories  they  seem 
to  me  to  be  untenable, — for  what  reasons  I shall  have  to 
show  when  1 consider  these  remedies.  Liebig  has  hazai’ded 
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several  other  explanations  of  a similar  kind,  ^of  wliicli  the  fol- 
lowing is  an  example  : — The  frightful  effects  of  Sulphuretted 
Hydrogen  and  Hydrocyanic  Acid  are  explained  by  the  well- 
known  action  of  these  compounds  on  those  of  Iron,  when  Al- 
kalies are  present,  and  free  Alkali  is  never  absent  in  the  hlood.^^ 
[Organic  Chemistry,  p.  274.)  Now  in  the  first  place  it  is  not 
proved  that  the  complete  abstraction  of  iron  from  the  blood 
would  occasion  sudden  death,  though  doubtless  it  is  a neces- 
sary constituent  of  that  fluid.  Further,  Prussic  Acid  acts  on 
the  superficial  nerves  as  an  Anodyne  when  applied  externally, 
which  it  can  hardly  do  by  displacing  iron.  Besides,  by  parity 
of  reasoning.  Ammonia,  or  Benzoic  or  Cinnamic  Acid,  should 
precipitate  iron,  if  present  in  the  blood  in  the  soluble  state, 
and  Sulphuric  or  Nitric  Acid  should  dissolve  it,  if  in  the  state 
of  peroxide ; and  yet  none  of  these  agents  are  frightful  poisons. 
It  is  not  to  be  imagined  that  chemical  solutions  and  decom- 
positions of  every  kind  are  allowed  to  take  effect  in  the  human 
system  in  the  same  way  as  in  the  laboratory  of  the  chemist, 
for  there  are  in  the  former  many  disturbing  and  controlling 
causes  which  suffice  to  hold  them  in  check. 

Another  theory  by  Liebig,  that  Alcohol  and  similar  mate- 
rials operate  as  Narcotics,  by  appropriating  to  themselves  the 
Oxygen  which  should  maintain  the  'sdtality  of  the  tissues  by 
entering  into  combination  with  them, — and  a somewhat  simi- 
lar explanation  of  the  action  of  Narcotic  remedies,  given  by 
Dr.  Snow  and  others,  may  be  mentioned  here  among  chemical 
theories  of  the  action  of  medicines,  but  must  be  treated  more 
at  length  hereafter.  (See  Narcotics.) 

\Ye  may  for  the  present  conclude,  that  though  the  actions 
of  many  remedies  may  be  partly  elucidated  by  chemical  con- 
siderations, it  is  impossible  to  account  for  the  influence  of  all 
alike  in  this  way.  For  at  least,  as  it  seems  to  me,  the  actions 
of  most  nerve-medicines,  and  of  gland-medicines,  cannot  be 
reasonably  explained  on  any  such  hypothesis. 
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3.  The  most  plausible  explanations  of  the  mode  of  opera- 
tion of  medicines  have  been  founded  on  vital  or  general  prin- 
ciples. By  vital  I mean  that  these  theories  concern  actions 
which  could  only  take  place  in  the  living  body.  They  may  be 
termed  general  principles,,  because  the  grounds  on  which  tliey 
are  based  are  neither  mechanical  nor  chemical^  but  something 
different  from  both.  The  term  dynamical  has  sometimes  been 
applied  to  an  ill-understood  vital  action  of  this  sort. 

Many  different  ideas  have  been  broached  to  account  thus 
for  the  action  of  medicines.  Some^  who  have  constructed 
very  ingenious  and  plausible  systems^  have  explained  in  dif- 
ferent Avays  the  operations  of  different  groups  of  medicines. 
But  when  others  have  adopted  a single  inflexible  hypothesis 
to  account  for  the  action  of  all  alike,  this  is  found,  as  might 

be  supposed,  to  be  of  a very  untenable  character.  I Avill  now 

consider  very  briefly  several  such  ideas ; first,  for  the  sake  of 
clearness,  dividing  them  into  seven  sections.  I shall  explain 
my  meaning  as  I proceed.  Different  writers  have  supposed 
that  the  general  operation  of  remedies  in  the  em’e  of  disease 
is  conducted  in  these  various  ways. 

a.  By  degrees  of  stimulation. 

b.  By  counter-stimulation. 

c.  By  opposition. 

d.  By  similar  agencies, 

e.  By  ebmination. 

/.  By  alterative  actions. 

g.  By  various  counteractions. 

a.  This  idea  has  receded  the  title  of  the  Brunoniaii 
Theory,^^  from  the  name  of  its  founder.  It  Avas  promulgated 
by  the  famous  Dr.  John  BroAvn,  at  the  close  of  the  last  cen- 
tury. He  considered  all  diseases  to  arise  from  excessive  or 
diminished  “ excitement.^^  He  was  of  opinion  that  all  medi- 
cinal agents  Avere  stimulants,  only  that  some  acted  so  power- 
fully as  to  produce  “ indirect  debility.”  These  latter  Averc  to 
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be  used  in  stlienie^  tlie  otliers  in  asthenic  disorders.  But  it  is 
to  be  ui’gcd  against  this  idea^  that  many  sedatives  produce  no 
appreciable  degree  of  primary  stimulation that  alterative 
medicines  are  neither  stimulant  nor  depressent ; and  that  the 
actions  of  different  therapeutic  agents, — as,  for  example,  of 
Opium,  jMercury,  and  Bhubarb, — differ  very  much  in  quality, 
and  not  simply  in  degree,  as  Dr.  Broum  supposed.  The  prin- 
ciple, then,  cannot  be  maintained. 

b.  Basori  and  other  Italians  adopted  a similar  idea  about 
the  commencement  of  this  century,  only  that  they  supposed 
two  contrary  agencies,  instead  of  variations  in  the  degree  of 
the  same  action,  like  the  Brunonians.  Giacomini  classified 
medicines  on  this  plan.  The  two  classes  of  medicines  are 
termed  Hypersthenics'’^  and  Hyposthenics,^^ — i.  e.  Stimu- 
lants, and  Contra-stimulants  or  Sedatives.  These  were  to  be 
used  respectively  in  asthenic  and  in  sthenic  disorders.  But 
this  idea  did  not  originate  with  these  physiciafis.  It  prevails 
among  the  modern  Hindoos,  and  seems  to  have  been  inculcated 
by  certain  medical  writers  of  that  nation  in  very  remote 
times.  {On  the  Hindoo  System  of  Medicine,  by  Dr.  Wise, 
1845,  p.  213.) 

c.  The  last-mentioned  idea  supposes  only  one  kind  of  oppo- 
sition, and  therefore  only  two  descriptions  of  diseased  action. 
But  a much  more  plausible  notion  than  that  is,  that  each  par- 
ticular disease  or  symptom  is  to  be  cured  by  administering  a 
remedy  which  is  capable  of  producing  a contrary  state.  By 
this  contrary  condition  the  disorder  is  to  be  neutralized.  This 
was  the  maxim  of  Hippocrates — ra  havria  rcov  ivavTicov 

icTTLv  lyfjLara — contraries  are  the  remedies  of  contraries.” 

* 

(De  Flatibus,  par.  iii.)  On  this  principle  we  give  purgatives 
in  constipation,  opium  in  diarrhoea,  sedatives  to  relieve  pain, 
sudorifics  to  combat  dryness  of  skin,  etc.  etc.  But  the  rule 
becomes  inapplicable  when  tlie  cause  of  disease  is  so  compli- 
cated that  we  cannot  tell  where  to  find  a substance  that  shall 
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directly  oppose  its  agency.  Besides^  it  cannot  in  theory  be 
universally  applied,  for  it  takes  no  notice  of  treatment  by 
evacuation  or  by  revulsion. 

d.  I am  brought  now  to  an  idea  which  is  directly  opposed 
to  the  last.  The  rule  of  the  disciples  of  Hahnemann  is, 

Similia  similibus  curantur’^ — or,  diseases  are  to  be  cured 
by  remedies  which  shall  produce  effects  similar  to  them.  Now 
if  this  were  the  case,  the  majority  of  disorders  would  be  hope- 
lessly incurable.  We  know  of  no  medicines  that  are  capable 
of  producing  such  afPections  as  ague,  small-pox,  or  phthisis; 
and  when  such  remedies  are  known,  their  employment  would 
eertainly  be  singularly  objectionable.  Who  would  administer 
Strychnia  in  tetanus.  Opium  in  congestion  of  the  brain,  or 
irritants  in  gastrodynia?  The  arguments  alleged  in  support 
of  the  theory  are  of  the  most  fallacious  kind.  For  example, 
it  is  said  that  diaphoretics  cured  the  sweating-siekness,  and 
purgatives  are  given  with  advantage  in  diarrhoea,  on  the 

Homoeopathie’^  prineiple.  But  it  should  be  observed  that 
the  sweating  in  one  case,  and  diarrhoea  in  the  other,  are  the 
attempts  of  nature  to  get  rid  of  the  disease  by  eliminating  a 
poison ; and  that  in  seconding  these  attempts  we  are  availing 
ourselves  of  an  agency  which  does  not  resemble  the  disease, 
but  is  like  to  the  natural  mode  of  cure.  Such  treatment 
depends,  in  fact,  upon  the  principle  which  will  have  to  be 
considered  next  in  order. 

The  homoeopathists  would  work  a strange  revolution  in  the 
Materia  Medica.*  Charcoal,  Silica,  and  other  substances 

* I have  omitted  here  to  make  mention  of  the  doctrine  of  infinitesimal 
doses,  not  only  because  it  is  out  of  my  province,  hut  because  it  is  really 
too  unreasonable  to  be  even  discussed.  When  it  is  said  that  the  decil- 
lionth  of  a grain — the  ordinary  dose  among  these  practitioners — is  ex- 
pressed by  a fraction,  the  denominator  of  which  is  a unit  followed  by 
sixty  ciphers,  this  statement  will  be  surely  enough  for  an}'-  man  who  is 
at  all  acquainted  with  figures.  I do  not  conceive  it  possible  that  matter 
is  divisible  to  anything  like  this  extent. 
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commonly  supposed  to  be  inert^  appear  as  remedies  of  won- 
derful effieaey.  It  is  said  tliat  Belladonna  produees  a state 
like  searlatiiia^  and  also  a condition  resembling  hydrophobia, 
and  thus  cures  both  of  these  disorders.'  Of  these  three  propo- 
sitions it  is  almost  needless  to  say  that  all  are  equally  erro- 
neous. Further,  an  experimental  trial  of  this  principle  was 
made  by  Andral  on  a large  number  of  patients  at  the  Acade- 
mic in  Paris,  with  the  assistance  of  the  homoeopathists  them- 
selves. The  medicines  were  carefully  and  fairly  administered, 
but  in  no  one  instance  were  they  successful.  [Medical  Gazette, 
vol.  XV.  p.  922.) 

e.  The  idea  that  diseases  are  to  be  cured  by  assisting  nature 
to  eliminate  from  the  system  the  morbid  material,  is  probably 
as  old  as  medicine.  It  was  one  of  the  doctrines  of  Hippo- 
crates ; but  long  even  before  his  time  it  appears  to  have  been 
inculcated  by  a certain  sect  of  old  medical  writers  among  the 
Hindoos.  These  last  were  the  very  earliest  advocates  of  the 
humoral  pathology.  [Dr.  Wise,  oj).  cit.  p.  212.)  Dr.  Thomas 
Sydenham,  born  in  1634,  the  contemporary  of  Harvey,  and 
the  most  illustrious  of  the  early  English  exponents  of  the  ' 
humoral  system,  was  probably  the  first  in  this  country  who 
clearly  elaborated  this  view  of  the  action  of  medicines  by 
elimination,  which  has  been  more  or  less  approved,  though 
not  so  universally  applied,  by  all  who  have  lived  since  his  time. 
Agreeing  with  Stahl  in  his  view  of  the  advantages  of  the  ex- 
pectant’^ treatment  of  diseases,  he  thought  it  better  to  rely  on 
the  ‘^S'is  medieatrix  natune,”  thp.n  to  make  rash  or  violent 
attempts  at  a cure.  He  maintained  that  what  we  caU  a dis- 
ease was  ill  fact  no  more  than  a vigorous  effort  of  nature  to 
throw  off  the  morbific  matter,  and  thus,  recover  the  patient.”* 
He  proposed,  therefore,  that  our  efforts  should  be  directed  to 
assist  nature  to  procure  the  evacuation  of  a poison,  promoting 

* Sydenham’s  Works,  translated  from  the  Latin  by  Dr.  Swan, 
otii  edition,  1769.  p.  1. 
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its  eliraiiiatioii  by  acting  on  the  various  secretions — as  by  pur- 
gatives^ cliapboretics,  and  such  medicines.  For  he  bad  noticed 
that  in  fevers  and  febrile  disorders  tbe  crisis  or  turning-point 
Avas  generally  accompanied  or  preceded  by  an  increase  in  one 
or  more  of  these  secretions^  and  be  regarded  this  as  an  in- 
dication of  tbe  treatment  to  be  pursued  in  all  sucb  cases, 
“ Tbat/^  said  be_,  appears  to  be  tbe  best  method  of  curing 
acute  diseases,,  which,  after  nature  has  pitched  upon  a certain 
kind  of  evacuation,  assists  her  in  promoting  it,  and  so  neces- 
sarily contributes  to  cure  the  distemper.’^*  He  further  pro- 
posed, that  in  the  treatment  of  chronic  diseases,  when  nature 
herself  was  slow  in  proeuring  this  evacuation,  we  should  seek 
for  specific  medicines,  by  which  we  might  assist  her  in  doing 
so,  and  thus  effectually  expel  the  morbific  matter.  This  theory 
was  reasonable  and  natural  compared  to  those  that  followed 
it ; but  it  was  nearly  extinguished  and  forgotten  amid  the  war 
of  opinions  Avhich  was  subsequently  kindled  by  the  aphorisms 
of  Boerhaave.  About  this  time,  we  find  Dr.  Pitcairn  mixing 
up  this  idea  with  his  mechanieal  notions,  in  a treatise  On 
the  Cure  of  Fevers  by  Evaeuation.^^  Huxham  also,  in  1729, 
maintained  similar  prineiples. 

At  the  present  day  a more  enlarged  view  is  adopted.'  It  is 
admitted  that  we  may  often  assist  these  attempts  of  nature  at 
a cure,  and  do  good  by  the  use,  when  thus  needed,  of  evacuant 
medicines ; but  at  the  same  time  we  must  allow  that  there  are 
many  other  advantageous  modes  of  treatment, — that  we  may 
sometimes  cut  short  a disease  in  the  blood,  or  relieve  a dis- 
order by  controlling  vascular  or  nervous  excitement,  without 
resorting  to  elimination  at  all. 

/.  M.  Broussais  was  one  of  the  first  Avho  rightly  maintained 
that  many  medicines  were  of  use  by  means  of  an  alterative  or 
revulsive  action,  by  producing  a distinct  efiect  Avhich  diverted 
the  attention  of  the  system  fi’om  the  disease.  His  followers 
* Preface  to  the  same,  p.  22. 
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liave  classed  remedies  under  three  heads, — as  Stimulants,  De- 
bllitants,  and  Revulsives.  He  maintained  also  some  other 
peculiar  ideas. 

Blood-medicines  are  commonly  termed  Alteratives,  from 
the  notion  that  they  divert  or  alter  the  original  disease 
by  setting  np  in  the  system  a peculiar  process  of  tlieir  own. 
Tlie  term  Revulsive  is  especially  applied  to  medicines  which 
produce  a powerful  local  effect,  and  are  supposed  so  to  occupy 
the  attention  of  the  system  as  to  tend  to  cure  the  disease  which 
formerly  engaged  it.  Counter-irritants  externally,  and  emetics 
among  internal  medicines,  are  generally  admitted  as  revulsives. 

The  idea  of  revulsion  is  a prominent  feature  in  the  arrange- 
ment of  medicines  adopted  by  Dr.  Schultz,  of  Berlin,  who  adds 
to  the  above.  Expectorants,  Purgatives,  Diuretics,  and  Sudori- 
tics.  He  divides  medicines  into  Biolytics,  tending  to  dissolve 
life  and  structure;  Anabiotics,  which  tend  to  stimulate  the 
same;  and  Agonistics,  tending  to  produce  a defensive^^  pro- 
cess, and  acting  by  revulsion.  Eaeh  class  is  again  divided  into 
those  whieh  affect  the  organs  and  nutrition  in  general ; those 
which  act  on  the  blood  -,  and  those  which  particularly  influence/ 
the  nerves.  I will  give  examples  of  eaeh. 


A.  Biolytica. 

1.  Plastilytica. 

2.  HEematolytica. 

3.  JSTeurolytioa. 

B.  Anabiotica.  {Excitants.) 

1.  Plastihiotica. 

2.  Hajmatohiotica. 

3.  Neurobiotica. 

C.  Agonistica.  {Revulsives.) 

1.  Plastagonistica. 

2.  Ilscmatagonistica. 

3.  Neuragonistica. 


Schultz’s  Classification. 
{Eepressents.) 


(Mercury,  Alteratives.) 
(Acids,  Alkalies.) 
(Sedatives.) 

(Astringents.) 

(Diffusible  stimulants.) 
(Opium,  Strychnia.) 

(Purgatives,  etc.) 
(Irritants.) 

(Emetics,  Expectorants.) 


These  divisions  are  again  subdivided  with  great  minuteness, 
according  to  their  supposed  operation.  And  yet  it  will  be  seen 
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thatj  in  spite  of  the  hard  nameSj  there  is  an  admirable  sim- 
plicity in  this  arrangement.  So  many  and  so  various  are  the 
statements  made,  and  so  plausible  the  theories  involved,  that 
I cannot  accord  to  it  here  a fair  consideration.  I must  object 
to  it,  however,  that  there  is  too  much  generalization,  and, 
wdiat  is  more  important,  that  many  medicines  may  cure  dis- 
eases without  necessarily  cansing  either  excitation  or  depres- 
sion, or  acting  distinctly  by  revnlsion.  The  only  principles 
of  action  admitted  here  are  these  three,  the  same  which  are 
adopted  by  the  disciples  of  Broussais.  To  suppose  that  medi- 
cines acting  on  the  glands  are  only  of  use  as  re-voilsives,  that 
they  have  no  influence  ou  the  blood,  and  are  never  engaged  in 
purging  the  system  of  peccant  or  morbid  matter,  is  sm’ely 
incorrect  in  theory.  Medicines  of  the  flrst  class,  when  given 
in  proper  dose  and  in  fit  cases,  are  not  engaged  in  destroying 
organization,  nor  is  it  invariably  the  case  that  such  remedies 
as  Mercury,  Acids,  and  Alkalies  act  even  as  depressents,  when 
given  in  moderation. 

Further,  the  lines  of  distinction  are  too  arbitrary,  and  drawn 
with  too  much  precision.  The  variations  in  the  actions  of 
different  medicines  are  too  many  and  too  great  to  be  thus 
easily  accounted  for,  and  we  do  not  know  enough  about  many 
of  them  to  be  able  to  define  their  operation  so  exactly.  And 
there  is  no  explanation  at  all  given  here  of  the  special  ten- 
dencies of  some  remedies,  by  which  we  are  enabled  to  cure  a 
great  number  of  disorders. 

g.  The  Hippocratic  maxim  was  a step  towai’ds  a correct 
solution  of  the  therapeutical  operations  of  remedial  agents. 
The  humoral  theory  of  Sydenham,  and  the  threefold  action 
supposed  by  Broussais,  were  further  advances  in  the  right 
direction.  But  these  views  were  all  too  confined.  Correct 
as  far  as  they  extended,  they  did  not  embrace  the  whole  range 
of  the  subject ; for  it  is  impossible  to  explain  by  any  one  of 
them  the  operations  of  all  medicines. 
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Biassed  by  the  satisfactory  observation  which  he  had  made 
of  the  7}iodus  operandi  of  particular  medicines^  and  misled  by 
the  insufficiency  of  his  knowledge^  each  of  these  writers  was 
tempted  to  apply  the  view  which  was.  applicable  to  a certain 
set  to  all  remedies  ahke.  Once  persuaded  of  its  sufficiency, 
he  easily  found  arguments  by  which  to  fortify  both  himself 
and  others  against  any  subsequent  objections. 

The  right  course  lies  in  a combination  of  these  various 
theories,  embracing  what  is  true  and  discarding  what  is  erro- 
neous in  each  of  them,  and  supplying  what  may  seem  to  be 
wanting  in  the  whole.  None  of  these  ideas  being  by  itself 
perfect,  the  sounder  reasoners  of  the  present  day  are  driven  to 
suppose  that  there  are  various  different  ways  in  which  medi- 
cines may  counteract,  and  thus  cime,  different  diseases.  This 
counteraction  is  distinct  from  contrai'y  action ; it  may  be  direct 
or  indirect ; and  it  allows  of  any  action  in  a medicine,  tending 
to  restore  health,  except  an  effect  similar  to  the  disease.  Such 
a view  Avas  adopted  by  Dr.  Cullen,  the  well-known  Nosologist, 
who  lectured  at  Edinbui’gh  towards  the  close  of  the  last  cen- 
tury. He  discarded  all  special  and  confined  views  of  the  ^ 
operation  of  medicines,  believing  that  they  acted  in  many  and 
various  ways,  all  of  which  tended  to  the  same  end — to  coun- 
teract the  influence  of  the  disorder.  This  is  well  exempli- 
fied in  his  admirable  directions  for  the  treatment  of  fever,  in 
which  he  enjoined  the  use  of  a number  of  different  remedies, 
varied  according  to  the  nature  of  the  case,  and  progress  of  the 
symptoms.* 

Dr.  Pereira,  the  most  learned  and  acute  of  modern  English 
wiiters  on  this  subject,  appears,  like  many  others,  to  have 
preferred  n wide  explanation  of  this  description. 

On  such  vicAvs  my  OAvn  statements  are  based.  I suppose 
that  a disease  in  the  blood  is  to  be  met  by  agents  in  the  blood, 

* “ First  Lines  of  the  Practice  of  Physic.”  Fourth  Edition,  1784. 
Vol.  i.  p.  120  et  seep 
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wliich  directly  or  indirectly  counteract  it  tliere ; that  disorders, 
generally  temporary,  which  depend  on  nervous  derangement, 
are  to  be  benefited  by  remedies  which  alfect  the  nerves ; and 
in  the  same  way  that  a laxity  of  muscular  fibre,  or  a failure  in 
a secretion,  should  be  treated  by  agents  which  especially  pos- 
sess the  property  of  restoring  to  a right  condition  such  parts 
or  functions. 

Concluding,  then,  that  it  is  impossible  to  account  clearly 
for  the  actions  of  most  medicines  on  Mechanical  or  on  Chemi- 
cal principles,  we  are  led  to  infer  that  their  influence  must  for 
- the  most  part  be  vital  in  its  nature — that  it  must  be  such  as 
could  only  be  exerted  in  the  living  body.  Even  then  we  are 
unable  to  fix  upon  any  single  rule  or  formula  which  shall  be 
capable  of  accounting  for  the  actions  of  all  at  once.  So  it 
seems  that  the  only  general  explanation  which  we  can  offer  of 
the  modus  operandi  of  medicines  in  the  cure  of  diseases,  is  to 
say  that  they  operate  by  various  counteractions. 

Tliis,  then,  introduces  my  Third  Chapter. 
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CHAPTER  III. 

ON  TEE  GENERAL  MODES  OF  ACTION  OF  THERAPEUTIC 
AGENTS  INTRODUCED  INTO  THE  STOMACH. 

The  principal  affirmations  which  I have  to  make  on  this  sub- 
ject are  divisible  into  Ten  Propositions^  as  seen  in  the  Table 
of  Contents. 

The  first  fom’  of  these  eoneern  the  general  condnet  of  me- 
dicines after  their  introduetion  into  the  stomach_,  and  before  ‘ 
their  passage  into  the  blood.  Some  broad  rules  are  laid  down 
by  which  the  course  whieh  they  take  must  be  determined. 
The  aetion  of  some  few  on  the  mucous  membrane  is  also 
defined. 

The  remaining  six  Propositions  treat  of  the  subsequent 
behaviour  of  those  medicines  which  pass  into  the  blood  and 
fluids  of  the  body.  Of  these,  the  fifth  speeifies  their  general 
course.  The  sixth  states  that  they  may  undergo  eertain 
changes  in  the  system.  And  the  coneluding  four  treat  of  the 
various  modes  in  whieh  these  agents  may  operate  in  the  cure 
of  disease. 

The  first  proposition  lays  down  the  great  fundamental  rule 
of  the  action  of  medicines  through  the  medium  of  the  blood 
and  fluids. 

E 
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Prop.  I. — That  the  great  majority  of  medicines  must  obtain 
entry  into  the  blood,  or  internal  fluids  of  the  body,  before 
their  action  can  be  manifested* 

This  is  to  aay,  that  the  mere  contact  of  a medicine  with  the 
stomach  is  not  in  general  sufficient  for  the  production  of  its 
peculiar  action  on  the  system.  It  will  be  seen  (Prop.  IV.) 
that  the  only  apparent  exceptions  to  this  rule  consist  of  agents 
having  a mere  local  action  on  the  mucous  membrane,  for 
which  simple  contact  is  all  that  is  required. 

Even  when  acting  on  any  part  of  the  system  removed  from 
this  mucous  surface,  as  when  applied  to  the  skin,  it  is  neces- 
sary that  the  medicine  pass  away  from  it  to  enter  the  blood 
or  internal  fluids.  In  the  great  majority  of  instances  it  enters 
the  blood  directly.  But  we  know  that  it  would  be  sufficient 
for  its  operation  if  it  were  to  enter  through  the  chyle,  or  into 
the  serous  fluid  which  exists  in  the  interstices  of  the  tissues 
throughout  the  body.  For  by  these  it  might  at  length  be 
conducted  to  distant  parts.  This  is  what  is  meant  by  internal 
fluids.  For  example,  when  a preparation  of  Aconite,  or  Opium, 
is  rubbed  on  to  the  skin  at  any  part,  as  soon  as  it  has  had 
time  to  penetrate  the  cuticle,  it  paralyzes  the  superficial  sen- 
tient nerves.  These  are  bathed  in  the  interstitial  fluid  of  the 
tissues.  It  is  therefore  very  easy  for  the  medicine  to  reach 
them  without  passing  into  the  vessels  at  all,  though  when  ap- 
plied in  large  amount  it  certainly  tends  to  enter  them,  and 
may  then  be  carried  along  so  as  to  afiect  parts  at  a distance. 
Similarly,  Belladonna,  or  Atropine,  which,  when  applied  to  the 
surface  of  the  eye  or  the  neighbourhood  of  the  orbit,  influence 
the  nerves  of  the  pupil  in  such  a manner  as  to  cause  the  latter 
to  dilate,  must  in  all  probability  find  a more  direct  road  to 
these  nerves  than  that  which  is  ofiered  by  the  vascular  system. 

* “A  remedy  must  be  absorbed,  before  it  can  exert  any  remote  ac- 
tion on  the  animal  economy.” — Mialhe,  L' Art  de  Formules. 
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A\  e arc  not  jnst  now  concerned  with  the  way  in  which  this 
passage  into  the  blood  and  fluids  is  obtained.  It  is  by  the 
process  of  absorption.  The  question  of  passage  by  absorption 
is  treated  in  the  second  and  third  propositions.  What  we  have 
now  to  decide  is^  whether  a medicine  acts  by  mere  contact 
with  the  stomachy  its  influence  being  propagated  to  distant 
parts  by  means  of  the  nerves;  or  by  passage  thence  into  the 
system,  acting  through  the  medium  of  the  blood  and  fluids. 

I afiirm  that  it  operates  in  this  latter  way;  and  this  is  to 
be  proved  by  four  considerations,  which  we  will  consider  in 
succession. 

A medicine  introduced  into  the  system  elsewhere  acts  in  the 
same  ivay  as  when  introduced  into  the  stomach. 

This  proves  at  least  that  contact  with  the  mucous  surface 
is  not  an  essential  requisite  for  the  operation  of  a remedy. 

We  may  cause  a medicine  to  be  absorbed  by  the  skin,  or  in- 
ject it  directly  into  an  opened  vein.  The  result  of  this  latter 
experiment  proves  not  only  that  entry  into  a distant  part  of 
the  system  is  sufficient  for  the  action  of  a medicine,  but  that 
it  will  operate  when  introduced  into  the  blood.  Numberless  ' 
proofs  of  this  affirmation  may  be  adduced.  Tartar  Emetic 
injected  into  the  veins  produces  vomiting.  A moistened  leaf 
of  Tobacco,  applied  over  the  radial  artery  at  the  wrist,  has 
been  known  to  produce  vomiting.  Sulphate  of  Magnesia,  in- 
fused into  the  veins  of  an  animal,  has  been  found  to  act  on 
the  bowels.*  Or  let  Croton  Oil,  or  a liquid  preparation  of 
Jalap,  Rhubarb,  or  Gamboge,  be  rubbed  in  sufficient  quantity 
on  to  the  abdomen,  and  purging  will  result.f  Mercurial  oint- 
ment applied  by  friction  to  the  skin  will  produce  salivation. 
Extract  of  Belladonna  applied  to  the  temples  causes  dilatation 

* By  Dr.  Aubert.  See  British  and  Foreign  Med.  Cliir.  Review, 
January,  1853. 

t Ascertained  by  Dr.  Madden,  and  others.  See  Paris’s  Pharinaco- 
logia,  9th  ed.,  p.  141. 
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of  the  pupil  of  the  eye  / and  Tincture  of  Opium  dropped  on 
to  the  eyeball  causes  the  pupil  to  contract.  Ammonia  inhaled 
as  gas  into  the  lungs  will  relieve  fainting  in  the  same  Avay  as 
when  swallowed.  The  breathing  of  Prussic  acid^  causing  its 
vapour  to  be  applied  to  the  pulmonary  surface^  is  sufficient  to 
kill.  Prussic  acid^  dropped  in  a concentrated  state  into  the 
eye  of  a dog,  causes  speedy  death.  Solution  of  Aconitina,  ap- 
plied to  the  skin^  will  produce  numbness  and  tingling  of  dis- 
tant parts.  Injection  of  Nux  Vomica^  or  any  powerful  poison, 
into  the  veins,  is  rapidly  followed  by  symptoms  of  poisoning, 
like  those  which  would  have  followed  its  introduction  mto  the 
stomach.*  Thus  contact  with  the  stomach  is  not  necessary, 
but  introduction  into  the  system  anywhere  is  sufficient.  But 
still,  may  not  the  poison  in  either  case  act  by  influencing  the 
nerves?  Even  when  it  has  entered  the  blood,  it  may  not 
travel  along  in  it,  but  act  in  a more  direct  way.  So  in  the 
second  part  of  the  proof  we  must  show  that  a remedy  cannot 
act  by  an  impression  conducted  from  the  surface  of  the  sto- 
mach, or  any  other  part,  by  means  of  the  nerves  alone. 

The  continuity  of  nerve  is  not  necessary  for  the  'propagation 
of  such  effects ; but  vascular  connection  is  necessary. 

This  alone,  if  established,  would  be  sufficient  to  prove  that 
a medicine  must  be  introduced  into  the  circvdation,  in  order 
to  act  on  distant  parts.  When  confined  to  a surface,  it  can 
operate  on  the  remote  part  only  by  its  contact  with  the  super- 
ficial extremities  of  the  nerves.  Eor  vascular  connection  to  be 
established,  it  must  first  enter  the  vessels.  Many  experiments 
have  been  made  which  demonstrate  that  the  vessels  are  the 
only  channel  by  which  medicinal  effects  can  be  propagated. 

M.  Magendie  introduced  some  AVoorara  poison  into  the 

* An  exception  should  be  made  here  of  certain  animal  poisons,  such 
as  the  venom  of  serpents,  which,  though  they  act  on  the  system  when 
introduced  directly  into  the  blood,  seem  to  be  rendered  innocuous  by 
the  action  of  the  stomach,  which  probably  either  decomposes  them,  or 
resists  their  absolution. 
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limb  of  a dog,  -wliicli  was  only  connected  with  tlie  trunk  by 
means  of  quills  uniting  the  divided  ends  of  the  main  vessels. 
It  rapidly  took  effect.  Having  divided  all  the  nerves  and 
lymphatics  in  the  intestine  of  another  dog,  he  introdueed  into 
it  some  Nux  Vomica,  beyond  the  division.  It  quickly  acted, 
and  must  again  have  done  so  through  the  vessels.  Sir  B. 
Brodie  cut  all  the  nerves  of  the  anterior  extremity  of  a rabbit, 
near  the  axilla,  and  then  introduced  Woorara  into  the  foot. 
It  rapidly  aeted.*  Thus  we  see  that  vascular  connection  is 
sufficient, . and  that  nervous  connection  is  not  necessary.  By 
other  similar  trials  it  is  found  that  vascular  connection  is 
absolutely  necessary,  for  when  it  is  interrupted,  the  action 
cannot  be  propagated  along  a nerve.  If,  on  introducing  poison 
into  an  extremity,  a cord  be  tightened  round  the  limb  above 
it  so  as  to  intercept  the  flow  of  blood,  no  effeet  is  produced. 
It  takes  effect  after  the  ligature  is  relaxed.  Sir  B.  Brodie 
introduced  Woorara  into  the  leg  of  a dog,  which  was  con- 
nected with  the  trunk  only  by  means  of  the  principal  nerve, 
carefully  disseeted  out.  No  effect  followed.  M.  Ehbert  found 
that  poison  would  not  act  when  applied  to  an  amputated  limb 
connected  with  the  trunk  by  a nerve  only.  Thus  vascular 
connection  is  necessary;  whereas  continuity  of  nerve  is  not 
necessary,  neither  is  it  sufficient  by  itself,  t Woorara  poison 
is  a substance  which  acts  with  great  rapidity  on  the  nervous 
system ; and  if  its  action  cannot  be  propagated  by  means  of 
the  nerves,  a fortiori  would  it  seem  that  slower  poisons  must 
act  through  the  circulation.  But,  granting  that  it  has  been 
shown  that  introduction  into  the  stomach  is  not  necessary 
for  the  action  of  a medicine,  and  that  when  in  the  stomach 

* Physiological  Researches,  pp.  63-67. 

t It  should  be  mentioned  that  Sir  Benjamin  Brodie,  though  admit- 
ting the  force  of  the  above  experiments,  and  deriving  from  them  very 
similar  inferences,  yet  considers  it  likely  that  the  action  of  a mecheine 
or  poison  may  be  partly  propagated  by  means  of  the  nervous  system. — 
Op.  cil.p.  127. 
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medicines  do  not  act  by  influencing  the  nerves,  still  it  may  lx? 
objected  that  the  rule  cannot  possibly  be  universal.  It  may 
be  urged  that  some  poisons  and  medicines,  as  Hydrocyanic 
acid  and  Ammonia,  act  with  such  great  rapidity,  that  we  can 
only  suppose  their  influence  to  be  transmitted  directly  along 
a nerve-fibre  to  the  nervous  centre,  because  the  process  of 
passage  in  the  blood  to  this  distant  part  would  be  far  too 
slow.  This  argument  requires  us  to  prove  a third  thing. 

The  circulation  of  the  blood  is  sufficiently  quick  to  account 
even  for  the  operation  of  those  poisons  which  act  most  rapidly 
by  influencing  the  nerve-centres. 

There  is  no  poison  whatever  which  acts  so  quickly  on  dis- 
tant parts  that  the  circulation  cannot  previously  have  had 
time  to  conduct  it  to  them.  By  means  of  an  instrument  in- 
vented by  M.  Poisseuille,  Dr,  Blake  found  that  a chemical 
substance  traversed  the  whole  circulation  of  a dog  in  nine 
seconds,  and  of  a horse  in  twenty  seconds,*  The  results  of 
Hering  were  similar,  M,  Volkmann,  in  the  tenth  chapter  of 
his  work  on  Hsemadynamics,  states,  as  the  result  of  several 
experiments,  that  the  whole  circulation  in  an  adult  man  oc- 
cupies exactly  65'76  seconds. 

Now  a poison  that  operated  by  nervous  connection  would 
probably  operate  directly  it  touched  the  stomach.  This  is  not 
the  case  even  with  Hydrocyanic  acid.  This,  the  most  sudden 
of  all  poisons,  before  it  takes  effect,  allows  sufficient  time  to 
elapse  for  the  blood  to  conduct  it  to  the  brain,  Blake  made 
an  interesting  experiment  upon  it.  He  placed  some  on  the 
tongue  of  a dog,  having  fo’st  fitted  a tube  into  the  larynx,  so 
as  to  prevent  the  vapour  from  passing  into  the  lungs.  The 
effect  did  not  commence  until  sixteen  seconds  had  elapsed, 
and  forty-five  were  required  for  its  completion.  This  allowed 
of  time  for  absorption. 

Thus  it  is  proved  that  poisons  act  when  introduced  into  the 
* Tide  Paper  in  Medical  Gazette,  June  18th,  1841. 
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system  at  any  point ; that  vascular  connection  is  required  for 
this  action ; and  that  the  rapidity  of  the  circulation  is  in  all 
cases  quick  enough  to  account  for  it.* 

But  this  last  is  only  a proof  of  jwssibility,  and  does  not  by 
itself  show  that  a substance  may  not  nevertheless  act  through 
the  nerves.  And  to  the  experiments  on  nervous  connection 
some  may  object  that  no  conclusions  on  this  point  can  be 
drawn  from  trials  made  on  isolated  and  exposed  nerves.  So 
we  may  imagine  a person  to  be  still  incredulous  as  to  the 
truth  of  the  Proposition^  that  medicines  must  pass  into  the 
blood  before  they  can  act.  But  a fourth  consideration  will 
suffice  to  bring  this  probability  as  close  as  possible  to  a cer- 
tainty. 

The  great  majority  of  medicines  have  been  detected  in  the 
blood,  and  found  in  the  secretions  formed  out  of  it. 

Ha-^ung  tried  to  prove  that  they  must  pass  into  the  bloody 
if  we  find  that  they  actually  do  so,  we  shall  establish  a stronger 
case.  Isolated  observations  on  this  subject  have  been  fre- 
quently made.  Thus  in  1847  Mr.  Allen  detected  Daturia  in 
the  urine  of  a man  poisoned  by  Stramonium.  In  1824  M.  ' 
Bunge  had  discovered  in  the  same  way  the  principles  of  Plen- 
bane  and  Belladonna.  Kletzinsky  finds  that  if  the  throat  be 
gargled  for  five  minutes  with  the  solution  of  any  soluble  mi- 
neral salt,  its  presence  may  be  detected  in  the  urine  next  eva- 

* Thus  I have  repeatedly  observed,  when  a dog  or  other  animal  has 
been  poisoned  by  Prussic  acid  and  the'  body  opened  immediately  after- 
wards, that  the  blood  and  all  the  parts  smell  strongly  of  the  poison, 
before  the  stomach  has  been  opened.  It  is  supposed  by  some,  and  with 
much  plausibihty,  that  higlily  diffusible  and  volatile  poisons,  such  as 
Ilydrocyanic  acid  and  Conia,  may  reach  the  nervous  centres  (upon 
which  they  act)  even  more  rapidly  than  by  passing  round  in  the  blood, 
i.  e.  by  at  once  permeating  and  mingling  with  the  fluid  or  serous  atmo- 
sphere of  the  system,  by  which  means  they  may  be  at  once  conducted, 
almost  in  a straight  line,  to  the  jjart  influenced.  (See  above,  p.  50.) 
Unmoral  connection  is  probably  an  equivalent  to  the  vaecular  connection 
mentioned  above,  and  in  such  cases  may  be  substituted  for  it. 
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cuatecl.  {Wien.  Med.  W.  1853.)  M.  Eagsky  was  tlie  first  to 
detect  Chloroform  in  the  blood.  {Journal  fur  Prakt.  Chem. 
1849.)  This  has  since  been  done  also  by  Dr.  Snow  and  Dr. 
Taylor.  Dr.  Golding  Bird  observes  that  Indigo^  when  given 
for  Epilepsy,  has  turned  the  urine  blue ; that  Logwood  also 
passes  into  it,  and  causes  it  to  give  a dark  precipitate  Mitli 
solutions  containing  iron ; and  that  during  a course  of  Copaiba 
or  Cubebs,  a resin  may  be  precipitated  from  it  on  the  addi- 
tion of  Nitric  acid.  Krimer  has  detected  Prussic  acid  in  the 
blood  of  persons  poisoned  by  it.  Sulphur  has  been  detected 
in  the  perspu’ation.  Mercury  in  the  saliva,  when  these  medi- 
cines have  been  administered.  It  would  be  easy  to  multiply 
such  instances.  Their  bearing  on  the  question  is  apparent. 
For  if  a medicine  cannot  be  proved  to  pass  into  the  blood  or 
secretions,  we  cannot  so  certainly  affirm  that  it  does  not  act 
through  the  nerves.  But  the  experiments  of  Tiedemann  and 
Gmelin,  and  since  them  of  Wohler,  have  definitively  settled 
this  point.  The  former  two  have  found  the  great  majority  of 
mineral,  and  many  vegetable  substances,  in  the  blood  of  ani- 
mals to  which  they  had  been  administered. 

Tlius,  from  these  four  cqnsiderations,  Ave  seem  to  be  justified 
in  concluding  that  a medicine  must  pass  from  the  stomach  into 
the  blood  before  its  proper  action  can  be  manifested.*  Some 
experiments  made  by  Dr.  Garrod  and  others  on  the  action  of 
animal  charcoal  as  an  antidote,  furnish  again  an  additional 
confirmation  of  this  fact.  He  finds  that  if  a sufficient  quan- 
tity of  this  absorbing  agent  be  introduced  into  the  stomach 
before  time  has  been  allowed  for  the  passage  of  a medicine 
through  the  mucous  membrane,  then  even  such  powerful 

* Irritant  Emetics,  wliich  produce  vomiting  by  exciting  a reflex 
nervous  action,  are  not  an  exception  to  the  above  rule.  Their  proper 
action  is  strictly  topical,  being  exerted  on  the  surface  of  the  stomach. 
The  nerve,  and  not  the  medicine,  is  concerned  in  the  reflex  action.  It 
might  be  excited  to  this  by  any  other  irritant.  (See  p.  89.)  These 
emetics  may  also  be  of  use  as  counter-irritants  (p.  57). 
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nerve-mcdiciiies  as  Morphia  and  Strychnia,  in  very  large 
doses,  are  prevented  from  taking  effect.  Yet  before  the  con- 
tact of  the  charcoal  they  would  have  had  time  to  act  through 
the  nerves,  had  they  been  capable  of  any  such  action. 

In  the  Fifth  Proposition  the  rule  here  laid  down  will  have 
to  be  further  extended.  It  will  be  shown  that  medicines, 
having  already  passed  into  the  blood,  must  travel  along  in  it 
so  far  as  to  reach  the  part  of  the  system  on  which  they  act. 

Before  concludiag  this  question,  a few  remarks  must  be  made  on  a 
subject  which  wUl  he  again  referred  to  in  the  discussion  of  the  Fourth 
Proposition. 

The  proper  and  peculiar  action  of  a medicine,  by  which  I mean  that 
action  on  the  system  wliich  is  immediately  recognized  as  distinct  from 
that  of  any  other  agent,  cannot  he  exerted  on  .distant  parts  from  the 
stomach-surface,  but  requires  the  passage  of  the  medicine  into  the  cir- 
culation. But  can  any  other  action  on  distant  parts  be  produced  by  the 
remedy  while  in  the  stomach  ? This  is  a different  question,  and  must 
be  answered  in  the  affirmative.  Suppose  a Cautharides  plaster  be  ap- 
phed  to  the  surface  of  the  chest  in  a case  of  Pericarditis,  so  as  to  red- 
den or  blister  the  skin,  absorption  of  the  fluid  in  the  pericardium  may 
follow  this  application.  But  any  other  irritant  would  have  done  this. 
It  is  not  the  proper  or  peculiar  action ' of  Cantharides,  but  an  operation 
of  the  nervous  system  which  follows  the  local  change.  Such  agents  are  ' 
said  to  act  by  Counter -irritation  or  TR,ev%dsion,  because  it  appears  that, 
as  a consequence  of  their  action,  the  attention  of.  the  nervous  system 
may  be  drawn  off  fi’om  a morbid  process  going  on  at  some  other  part  of 
the  body.  But  it  is  only  a consequence,  and  not  a direct  operation.  Such 
an  effect  is  no  more  the  action  of  Cantharides  than  the  healthy  functions 
following  recovery  from  sickness  can  be  ascribed  to  the  remedy  which 
has  cured  the  latter. 

Now  some  few  medicines  have  a marked  local  action  on  the  mucous 
surface  of  the  stomach  and  intestines.  ( Vide  Proj^  IV.)  These,  and  these 
only,  may,  without  passing  into  the  blood,  produce  on  distant  parts  an 
action  of  this  kind  by  counter-irritation.  Thus  the  operation  of  an  irri- 
tajit  emetic^may  be  followed  by  the  arrest  of  some  incipient  inflanuna- 
tion,  e.  (j.  Ophthalmia.  This  revulsive  action,  when  Carried  to  an  ex- 
treme, so  powerfully  impresses  the  nervous  system,  that  it  puts  a stop 
to  all  other  actions,  and  produces  Syncope  or  Death.  This  extreme 
action  is  called  Shock.  Powerful  corrosive  poisons  may  effect  this  by 
a sudden  destruction  of  the  mucous  surface,  operating  like  a surgical 
injury.  But  such  actions,  not  being  the  proper  and  cliaracteristic  ope- 
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rations  of  medicines,  but  rather  attributable  to  a change  in  the  relations 
of  the  nervous  system,  following  a local  impression,  are  not  to  be  consi- 
dered as  exceptions  to  the  above  rule,  that  medicines  cannot  from  the  sur- 
face of  the  stomach  or  intestines  propagate  their  influence  to  remote  parts. 

Prop.  II. — That  the  great  majority  of  medicines  are  capable 
of  solution  in  the  gastric  or  intestinal  secretions,  and  pass 
without  material  change,  by  a process  of  absorption, 
through  the  coats  of  the  stomach  and  intestines,  to  enter 
the  capillaries  of  the  Portal  system  of  veins. ^ 

It  has  ah’cady  been  shown  of  medicines  in  general^  that  it  is 
neeessary  for  them  to  pass  away  from  the  mucous  surface  into 
the  circulation.  Mention  has  been  made  of  their  discovery 
in  the  blood  by  chemical  means ; and  as  we  proceed  it  will  be 
shown  more  particularly  of  dilferent  sets  of  medicines  that 
each  of  them  has  been  found  in  that  fluid.  Now^  to  gain 
entrance  there,  the  medicine  must  first  pass  through  the  soft 
mucous  membrane  lining  the  stomach  and  intestine.  This 
passage  is  performed  by  a process  to  which  the  names  of  Ab- 
sorption  and  Endosmosis  have  been  applied.  Immediately  out- 
side this  membrane,  and  between  the  tubes  and  cells  which 
are  formed  by  its  involution,  is  a close  network  of  very  small 
veins,  having  thin  and  delicate  walls.  So  that  the  same  forces, 
whatever  they  be,  which  conduct  the  medicinal  solution  through 
the  mucous  membrane,  cause  it  to  pass  on  through  the  fine 
waUs  of  these  vessels.  The  two  membranes,  lying  in  such 
juxtaposition,  are  to  all  intents  the  same  as  one.  Thus  the 
medicine  passes  into  the  blood,  and  this  is  the  only  direct  way 
by  which  it  can  gain  entrance  into  it.  These  small  veins,  or 

* It  will  be  observed  that  these  three  first  propositions  are  succes- 
sive developments  of  the  rule  of  absorption.  The  First  states  the  ne- 
cessity of  absorption  before  a remote  action  can  be  manifested.  The 
Second  states  that  the  gi’eat  majority  of  medicines  are  soluble  in  the 
intestinal  canal,  and  are  there  absorbed.  Tlie  Third  ailirms  that  some 
few  medicines  are  insoluble  in  the  intestinal  canal,  and  are  there  not 
absorbed. 
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capillaries_,  lead  at  length  to  the  Mesenteric  veins,  which  pour 
into  the  Portal  vein,  by  which  the  blood  proceeding  from  them 
is  conducted  to  the  Liver,  Tlie  process  of  Absorption  is  the 
only  mode  by  which  remedies  can  thus  enter  the  blood ; so 
that  we  have  now  to  consider  what  the  natime  of  this  process 
may  be,  and  to  show  in  what  manner  and  by  what  agents 
different  medicines  are  fitted  to  undergo  it. 

The  subject  of  this  Proposition  divides  itself  naturally  into 
three  parts.  We  shall  have  to  consider — 1.  What  is  the 
nature,  and  what  the  function,  of  the  gastric  and  intestinal 
secretions  ; 2.  The  laws  of  the  process  of  Endosmotic  absorp- 
tion, and  how  they  are  fulfilled  in  this  case ; 3.  The  mode  in 
which  the  great  majority  of  medicines  are  reduced  to  a state 
of  solution,  which  is  necessary  before  they  can  be  absorbed. 

And  it  will  then  be  shown  that  there  is  not  (as  has  been 
supposed)  any  marked  exception  to  this  general  rule  of  the 
absorption  of  soluble  substances. 

The  process  of  stomach-digestion  has  been  cleared  up  'of  late 
years  by  the  decisive  experiments  of  Spallanzani  and  Peaumur, 
of  Tiedemann  and  Gmelin,  and  of  Dr.  Beaumont  of  Canada.  ' 

Immediately  that  a substance  touches  the  mucous  surface 
of  the  stomach,  it  causes  the  copious  outpouring  of  a thin  fluid, 
which  is  secreted  by  a glandular  apparatus.  This  gastric  juice 
is  highly  acid,  and  contains  besides  a peculiar  nitrogenous 
substance  called  Pepsine.  Dr.  Prout  thought  that  the  reaction 
Avas  due  to  free  Hydrochloric  acid.  But  the  fact  that  it  is  due 
to  Lactic  acid  has  been  long  suspected,  and  may  now  be  con- 
sidered as  established.  Such  at  least  is  the  opinion  enter- 
tained both  by  Liebig  and  Lehmann.*  Now  tfie  result  of 
the  action  of  this  fluid  is  to  dissolve  down  the  solid  materials 

* Lehmann  found  in  six  experiments  that  the  quantity  of  Lactic  acid 
in  the  gastric  juice  varied  from  ’098  to  T32  in  100  parts.  The  solid 
residue,  besides  this  acid  and  Pepsine,  contains  also  a considerable 
quantity  of  Chloride  of  Sodium,  and  smaller  amounts  of  the  Chlorides 
of  Calcium  and  Magnesium. — Phijsioloffical  Chemistry,  vol.  ii,.  Art. 

“ Gastric  Juice.” 


GO 


ACTION  OF  MEDICINES. 


of  the  food,  or  other  substances  presented  to  it,  reducing  them 
to  a thin  watery  pulp.  This  pulp  is  then  mainly  absorbed; 
and  that  which  is  not  taken  up  through  the  coat  of  the  stomach 
is  absorbed  in  the  earlier  portion  of  tlie  intestinal  canal.  I shall 
have  to  treat  of  Aliments  as  one  of  the  orders  of  Restorative 
Hsematics. 

We  are  now  concerned  with  medicines  in  general.  The  same 
juice  is  poured  out  to  receive  them.  Such  as  are  dissolved  by 
it  are  immediately  absorbed.  Some  other  matters  may  be 
rendered  soluble  by  the  agency  of  the  Bile  and  Pancreatic 
juice,  which  are  poured  out  into  the  middle  of  the  Duodenum. 
The  former  is  an  alkaline  fluid,  containing  carbonate  of  Soda. 
The  Pancreatic  juice  is  also  said  to  be  alkaline. 

That  the  stomach  is  absorbent  may  be  proved  by  the  expe- 
riment of  placing  a ligature  round  the  intestine  of  a dog,  just 
below  the"  pylorus.  It  is  then  found  that  soluble  substances 
placed  in  the  stomach  pass  rapidly  from  it  into  the  circulation. 
It  is  probable  that  all  substances  which  are  easily  dissolved 
pass  through  the  coats  of  the  stomach.  That  the  surface  of 
the  intestines  is  absorbent  may  be  proved  by  the  disappear- 
ance of  enemata  throAvn  into  them.  _ Liebig  states  that  a 
solution  of  common  salt,  in  the  proportion  of  one  part  to 
eighty  of  water,  disappeared  so  completely  in  -the  rectum,  that 
' an  evacuation  one  hour  afterwards  was-  found  to  contain  no 
more  than  the  usual  proportion  of  salt.  [Animal  Chemistry, 

p.  77.)  • 

On  the  mucous  surface  of  the  small  intestine  are  a number 
of  small  projections,  called  Villi.  Within  these  are  the  ori- 
gins of  the  Lacteals,  a peculiar  set  of  Lymphatic  vessels,  which 
are  engaged  in  the  absorption  of  chyle.  This  chyle  is  a thick 
fluid  which  is  formed  by  the  meeting  of  the  Bile  and  Pancrea- 
tic juice  with  that  part  of  the  digested  food  which  passes  into 
the  Duodenum.  It  is  generally  white,  from  the  presence  of 
fat.  Now  these  lacteal  vessels  are  no  doubt  absorbent,  but 
are  they  ever  engaged  in  the  absorption  of  medicinal  solutions  ? 
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It  seems  that  they  are  not  in  ordinary  cases  at  all  concerned 
in  this ; for  three  chief  reasons.  In  the  first  place  it  appears 
from  the  researches  of  Bernard  and  others  that  the  lacteal 
system  is  a special  arrangement  for  -the  absorption  of  fatty 
substances,  and  that  other  matters,  such  as  albuminous  com- 
pounds, pass  for  the  most  part  into  the  veins,  and  thence  to 
the  liver.  Besides,  it  seems  that  these  lacteal  absorbents  are 
only  in  action  during  the  digestion  of  food,  when  the  epithe- 
lium on  the  surface  of  each  auIIus  becomes  loosened,  in  order 
to  allow  to  the  chyle  an  easier  access  to  the  lacteal  within  it.* 
So  that  it  is  likely  that  a small  portion  of  a fluid  or  soluble 
substance  would  be  insufficient  to  rouse  them  to  action.  And, 
in  the  third  place,  direct  experiments  of  a decisive  kind  have 
been  made  on  this  point.  Magendie  has  found  that  the  liga- 
ture of  the  lacteal  tranks  does  not  prevent  the  occurrence  of 
poisoning  from  agents  introduced  into  the  bowels.  And  Tie- 
demann  and  Gmelin  have  carefully  sought  in  the  chyle  for 
a number  of  different  medicines  administered  to  animals  in 
their  food,  and  have  been  imable  to  detect  any  of  them  there. 
So  that,  with  the  exception  perhaps  of  fats  and  fixed  oils,  we , 
may  reasonably  conclude  that  no  medicinal  substances  pass 
into  the  system  through  the  lacteals,  but  that  all  are  absorbed 
by  the  veins  or  capillary  vessels. f 

It  seems  probable  that  the  Bile  and  Pancreatic  juice  may 
be  engaged  in  reducing  to  a soluble  state  certain  medicines 
that  are  insoluble  in  the  Gastric  secretion,  and  may  thus 
procure  the  absorption  of  these  substances  by  the  veins  of  the 
intestinal  canal. 

Having  briefly  considered  the  secretions  which  meet  the 
medicine  on  its  first  entrance  into  the  system,  we  are  next  to 
inquire  into  the  manner  in  which  this  medicine  gains  admis- 
sion into  the  blood.  In  the  first  place  it  must  be  in  a fluid 

* Todd  and  Bowman’s  Physiology,  vol.  ii.  p.  230. 

t Vide  Pereira’s  Materia  Medica,  vol.  i.  pp.  101,  106. 
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statCj  or  it  cannot  be  absorbed  at  all.  It  will  be  most  con- 
venient to  consider  afterwards  bow  different  remedies  are  to 
be  reduced  to  tins  eondition. 

Now  the  foree  or  proeess  by  which  fluids  are  enabled  to  pass 
and  repass  through  an  animal  membrane^  has  been  named  by 
Dutrochet  Endosmose  and  Exosmose,  according  as  the  eurrent 
tends  inwards  or  outwards. 

There  are  fluids  on  both  sides  of  the  membrane.  The  cir- 
cumstances whieh  determine  their  passage  are  mainly  five. 
1 . The  densities  of  the  liquids : other  things  being  equal,  the 
lighter  of  the  two  tends  to  pass  through  to  the  heavier,  more 
than  the  heavier  to  the  lighter.  2.  Their  attraction  for  the 
intervening  membrane. — That  one  passes  through  most  which 
has  the  greatest  affinity  for  the  membrane.  3.  The  affinity  of 
the  fluids  for  each  other. — A fluid  passes  through  more  rapidly 
when  it  is  readily  taken  up  and  dissolved  by  that  on  the  oppo- 
site side.  By  virtue  of  the  last  two  laws,  but  eontrary  to  the 
first,  water  passes  tln’ough  to  alcohol  more  rapidly  than  alcohol 
to  water.  4.  The  motion  of  the  fluid  on  one  side  promotes  the 
passage  through  of  that  on  the  other,  because  it  is  carried  oflF 
as  fast  as  it  permeates  the  membrane.  This  also  will  cause 
endosmosis  in  defiance  of  the  first  law.  This  may  be  proved 
by  a simple  experiment.  Let  a large  vein,  cleanly  disseeted, 
be  attaehed  at  one  end  to  the  stopcock  of  a vessel  containing 
pure  water.  Let  it  then  pass  through  a basin  containing  a 
strong  solution  of  Ferrocyanide  of  Potassium,  and  let  the  other 
end  hang  over  a jar  filled  with  a solution  of  the  Sesquichloride 
of  Iron.  If  the  cock  be  now  turned,  and  water  be  allowed  to 
pass  through  the  vein  into  the  vessel  beyond,  the  solution  of 
Iron  will  quickly  acquire  the  tint  of  Prussian  blue ; for  the 
heavy  solution  in  the  eentral  vessel  has  passed  through  to  the 
simple  water  of  the  vein,  mainly  by  virtue  of  the  motion  of 
the  latter.  It  will  be  seen  directly  that  this  is  a matter  of 
considerable  importance.  5.  The  last  law^  is  that  any  jmessure 
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on  the  fluid  on  one  side  of  the  membrane  lias  a powerful  in- 
fluence in  determining  the  passage  of  the  current  from  that 
side.  {Vide  Liebig’s  Animal  Chemistry,^.  72;  Liebig  on  the 
Motion  of  the  Juices ; and  the  Lectures  of  Professor  Matteucci 
of  Pisa.) 

The  mucous  membrane  and  the  coat  of  the  capillary  vessel 
beyond  it  are  probably  subject  to  about  the  same  physical 
conditions  of  absorption  as  those  which  are  thus  found  by 
experiment  to  regulate  the  passage  of  fluids  through  dead 
animal  membranes. 

As  to  the  first  condition_,  it  is  probable  that  the  aliment  or 
medicine  which  is  digested^  however  solid  and  dense,  may  be 
diluted  down  by  the  gastric  juice  until  the  solution  is  of  less 
specific  gi’aAdty  than  the  serum  of  the  blood.  With  the  second 
law  we  are  not  so  much  concerned,  as  the  medicine  after  solu- 
tion has  generally  no  repulsion  for  the  animal  membrane.  So 
also  with  the  third,  as  the  serum  of  the  blood  mixes  readily 
with  all  watery  fluids.  The  fom^th,  viz.  the  condition  of 
motion,  is  of  great  importance ; for  by  it  the  motion  of  the 
contents  of  the  capillary  vessels  will  tend  powerfully  to  deter-  ^ 
mine  the  passage  through  of  the  liquid  on  the  other  side. 
Fifthly,  the  influence  of  pressure  on  endosmosis  is  one  which 
is  certainly  exerted  in  the  case  of  the  stomach  and  intestines, 
which  are  muscular,  and  during  the  process  of  digestion  con- 
tract on  their  contents  with  considerable  force.  It  very  much 
hastens  the  process  of  endosmotic  permeation,  which,  in  ex- 
periments made  on  dead  tissues,  is  found  to  be  very  slow.* 

* Such  is  the  case  in  health,  when  the  muscular  pressure  of  the  intes- 
tine must  exceed  the  pressure  on  the  vascular  system  on  the  other  side. 
This  latter  pressure,  when  increased,  tends  to  stop  or  to  reverse  the  in- 
ward current.  Thus  plethora  and  fever,  diseased  conditions,  counteract 
absorption  by  causing  pressure  on  the  coats  of  these  capillary  vessels. 
Bleeding, — a drain  of  fluid  caused  by  an  increased  secretion, — or  such 
agents  as  Tartar  Emetic  and  Ipecacuanha, — diminish  this  pressure  by 
weakening  the  force  of  the  heart,  and  thus  favour  natural  absorption. 
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This  contraction,  together  M'ith  the  eirculation  of  the  hlood  in 
the  capillaries,  Avoiild  doubtless  be  suffieient  to  determine  tlie 
passage  of  the  digested  matters  inwards,  even  in  opposition  to 
the  first  law. 

Under  the  first  proposition  I have  shown  that  the  majority 
of  medicines  are  absorbed  into  the  system.  It  is  now  seen 
where  and  how  they  are  absorbed.  But  it  still  remains  to  be 
seen  what  particular  substances  or  classes  of  medicaments  are 
thus  taken  into  the  blood,  and  whether  while  so  passing  they 
undergo  any  modifieations. 

The  following,  then,  are  the  chief  classes  whieh  I believe  to 
undergo  solution  and  absorption  in  the  intestinal  eanal.  They 
comprise  the  great  majority  of  all  substances  used  either  as 
food  or  medicine  : — 

1.  Mineral  substances  soluble  in  water. 

2.  Mineral  substances  soluble  in  acids. 

3.  Mineral  substances  soluble  in  alkalies.* 

4.  Vegetable  products  soluble  in  water. 

5.  Animal  and  vegetable  substances  rendered  soluble  by  the 

gastric  juice. 

6.  Fatty  and  resinous  substances  soluble  in  alkah. 

1 . All  soluble  mineral  substances, — acids,  alkalies,  salts,  and 
soluble  compounds  of  the  earths  and  metals, — are  absorbed  in 
the  stomach  and  intestines.  The  conditions  of  the  process 
of  absorption  have  been  already  stated.  When  solid  they  are 
first  dissolved ; when  in  a dense  solution,  diluted  down  by  the 
gastric  fluid  before  they  are  absorbed.  Thin  wateiy  liquids 
are  quickly  taken  up.  Motion  on  one  side,  and  pressm’e  on 
the  other,  hasten  the  process. 

I am  not  inclined  to  make  any  exception  to  this  rule.  This 

* It  is  rather  doubtful  whether  or  not  there  sliould  he  added  here 
another  gi’oup  of  Mineral  substances  soluble  in  alkaline'j:lilorides.  (Sec 
p.  72,  and  note  to  p.  59.) 
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leads  me  to  make  some  remarks  on  the  Endosmotic  theory  of 
the  action  of  saline  purgatives. 

M.  Poisscuille  found  that  the  serum  of  the  blood  would  pass 
thi*ough  an  animal  membrane  to  a solution  of  Sulphate  of 
Soda  of  greater  speeific  gravity.  He  thus  coneluded  that  an 
ordinary  saline  purgative  of  greater  speeific  gravity  than  serum 
(1*028)  acted  by  causing  the  passage  of  this  serum  outwards 
into  the  intestine,,  producing  a watery  evacuation.  The  theory 
was  taken  up  by  Liebig  and  Matteucci,  and  by  Laveran  and 
Millon.  Dr.  Pereira  and  Dr.  Golding  Bird  have  drawn  some 
practical  inferences  from  it. 

It  is  said  that  when  a saline  is  absorbed  it  produces  diuresis^ 
and  no  purging ; that  when  it  purges  it  is  not  absorbed ; that 
when  given  to  act  on  the  kidneys,  the  solution  should  be  so 
diluted  as  to  contain  less  than  five  per  cent,  of  the  sohd ; and 
when  administered  as  a pm’gative,  the  specific  graHty  should 
be  considerably  above  1*028.  Now  I do  not  deny  that  a weak 
solution  is  more  likely  to  pass  off  by  the  kidneys,  and  a densb 
one  by  the  bowels ; but  I consider  this  due  to  the  fact,  that 
the  kidneys  are  the  proper  emunctories  of  v^ater,  and  of  such 
matters  as  are  soluble  in  it.  But  I believe  that  these  solu- 
tions are  equally  absorbed,  both  heavy  and  weak,  and  that 
the  purging  or  diuretic  effect  depends  mainly  on  the  quan- 
tity of  the  salt,  as  the  kidneys  will  not  eliminate  beyond  a 
certain  amount  of  it.  I must  allege,  to  support  this  view  of 
the  question,  firstly,  some  arguments  a priori ; and  secondly, 
some  experiments  which  I have  made  to  satisfy  myself.  To 
consider  first  the  former.  Analogy  is  certainly  against  this 
theory.  Other  purgatives  from  the  vegetable  kingdom  pro- 
duce their  effect  when  injected  into  the  blood,  and  ^re  yet  often 
powerfuDy  hydragogue.  What  effect  on  the  process  of  endos- 
mosis  can  be  exerted  by  Castor  or  Croton  oils,  or  by  calcined 
Magnesia?  On  turning  to  wliat  we  know  of  the  theory  of 
digestive  cndosmosis,  we  find  that  the  solid  parts  of  the  food 
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are  diluted  down  so  as  to  be  absorbed,  and  that  the  influence 
of  pressure  is  to  be  taken  into  calculation.  It  was  laid  down 
by  the  great  Boerhaave  that  a necessary  requisite  for  the  for- 
mation and  absorption  of  chyle  was  the  contractile  force  of 
the  viscera.  (Van  Swieten^s  Comment,  vol.  i.  p.  290.)  This,  in 
fact,  would  press  the  fluid  into  the  absorbent  vessels,  even  if 
against  the  other  endosmotic  forces.  Further,  a fundamental 
principle  was  insisted  on  by  Dutrochet — that  even  when  the 
liquids  on  the  two  sides  varied  in  density,  they  would  both 
pass  through  to  each  other,  though  in  different  proportions. 
The  ultimate  result  of  this  would  be,  that  a heavy  saline 
solution  would  be  diluted  down  to  the  specific  gravity  of  the 
serum,  and  would  then  pass  through.  This  point  I have  il- 
lustrated in  my  first  experiment.  Thus  it  seems  that  my  view 
is  favoured  by  these  physical  laws.  But  even  if  it  were  not  so, 
I should  not  be  inclined  to  admit  that  all  the  endosmotic  pro- 
cesses in  the  living  body  were  regulated  by  merely  physical 
tendencies.  This  cannot  be  the  case  with  some  of  the  secre- 
tions. The  bile  is  of  higher  specific  gravity  than  the  serum  of 
blood.  Urine  in  health  is  lower,  but  in  diabetes  often  much 
higher.  The  production  of  these  secretions,  difiering  in  density 
from  the  serum  of  blood,  would  be  inconsistent  with  the  first 
law  of  endosmosis.  Lastly,  we  find  that  in  many  known  cases 
the  theory  which  I am  contesting  does  not  hold  good.  Seid- 
litz-water  and  Sea- water  are  both  known  to  be  purgative.  In 
both  the  specific  gravity  is  below  that  of  the  serum  of  blood. 

The  first,  according  to  Bergmann,  has  a density  of  1*006. 
It  contains  in  each  pint  192*8  grains  of  solid  matter.  Out  of 
this,  180  grains  consist  of  Sulphate  of  Magnesia. 

Sea-water  has  a specific  gravity  of  1*026,  and  its  solid  con- 
tents are  about  3*5  per  cent.  But  Dr.  G.  Bird  says  that  less 
than  five  per  cent,  of  saline  matter  constitutes  a liquid  diuretic. 

These  then  are  strong  reasons  against  this  idea  considered 
merely  as  a theory.  But  it  can  readily  be  put  to  the  proof. 
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With  this  purpose  I have  made  the  following  experiments. 
Their  object  is  to  show  that  salines  are  in  all  cases  absorbed_, 
and  that  w^hether  they  are  subsequently  excreted  through  the 
kidneys  or  by  the  bowels  depends  more  on  the  quantity  ad- 
ministered than  on  the  degree  of  dilution  of  the  dose. 

Exp.  1. — A sxifficient  quantity  of  white  sugar  was  dissolved  in  four 
ounces  of  water  to  raise  its  specific  gravity  to  1‘028,  that  of  the  seriun 
of  the  blood.  A sufficient  quantity  of  Sulphate  of  Magnesia  was  dis- 
solved in  another  ounce  of  water,  to  render  it  of  the  density  of  1'060. 
This  heavier  solution  was  introduced  into  an  open  wide  tube,  closed 
completely  below  by  a clean  piece  of  bladder.  It  was  introduced  into 
a small  vessel  containing  the  solution  of  sugar,  and  arranged  so  that  the 
height  of  the  two  hquids  should  correspond.  After  three  days,  the 
inner  solution  measured  two  drachms  more,  and  the  specific  gravity  had 
sunk  to  1'050.  The  outer  solution,  after  making  up  exactly  the  loss  by 
evaporation,  was  foxmd  to  have  risen  in  density  to  1'040.  On  adding  a 
small  quantity  each  of  the  solutions  of  Phosphate  of  Soda  and  Carbonate 
of  Ammonia,  a copious  precipitate  took  place,  indicating  the  presence  of 
magnesia.  Thus  it  appeared  that  the  fluids  passed  both  ways,  some  of 
the  heavy  solution  of  magnesia  finding  its  way  through  to  the  lighter 
solution  of  sugar.  The  tendency  of  this  process  was  evidently  to  an 
equalization  of  their  densities,  both  by  endosmose  one  way  and  by  ex- 
osmose the  other.  Thus,  apparently,  would  it  be  with  a saline  purga-  ' 
tive,  and  with  the  serum  of  the  blood. 

Exp.  2. — Three  drachms  of  Sulphate  of  Magnesia  (a  very  mild  purga- 
tive dose)  were  dissolved  in  ten  ounces  of  water,  and  thus  administered 
to  a healthy  young  man.  It  produced,  after  some  time,  shght  purging, 
and  some  diuresis.  The  urine,  when  tested,  contained  only  a very 
httle  more  than  the  usual  quantity  of  magnesia.  The  quantity  in  the 
dose  was  less  than  five  per  cent,  of  the  solution,  and  thus,  according  to 
the  endosmotic  theory,  should  have  produced  no  purging. 

Exp.  3. — Six  drachms  of  the  same  salt  were  given  in  eighteen  oimces 
of  water  to  the  same  patient.  After  a few  hours,  it  caused  very  copious 
and  long-continued  watery  purging.  The  urine  did  not  seem  to  be 
increased,  and  contained  no  excess  of  magnesia.  It  seemed,  that  in 
spite  of  the  dilution,  the  quantity  of  the  salt  was  so  large,  that  it  could 
not  pass  off  by  .the  kidneys,  and  so  was  eliminated  from  the  blood  by 
the  bowels,  in  the  same  way  as  other  purgative  medicines.  ( Vide  Ca- 
thartics, and  Chap.  IV.) 

Exp,  4, — This  trial  was  the  reverse  of  the  last.  Two  scimples  of 
Acetate  of  Potash  were  dissolved  in  three  drachms  of  water,  and  thus 
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administered.  Tlie  solution  then  contained  about  twenty  per  cent,  of 
the  salt.  According  to  the  endosmotic  theory,  it  should  have  caused 
only  slight  purging,  on  account  of  its  density.  It  did  not  do  so,  but 
produced  diuresis.  The  dose  was  so  small,  that  after  absorption,  it  was 
easily  eliminated  by  the  kidneys.  The  alkalinity  of  the  urine  which 
resulted  was  a proof  of  the  absorption  of  the  salt,  and  its  passage  into 
this  secretion  in  the  form  of  a carbonate.  (See  p.  130.) 

Exp,  5. — (In  Chap.  IV.,  Art.  Sulphate  of  Magnesia,  w'ill  be  detailed 
some  experiments  designed  for  the  purpose  of  still  further  demonstra- 
ting the  modus  operandi  of  this  salt  and  others  like  it.  One  of  these 
may  be  quoted  here,  as  bearing  directly  upon  the  subject  in  hand.  It 
proves  that  a dense  solution  of  Sulphate  of  Magnesia  is  absorbed  in  the 
intestinal  canal.) 

Three  drachms  of  Sulphate  of  Magnesia,  dissolved  in  three  ounces  of 
water,  forming  a solution  having  the  density  1’060,  were  injected  down 
the  thi’oat  of  a healthy  dog.  It  was  killed  after  three-quarters  of  an 
hour,  and  the  whole  contents  of  the  stomach  and  intestines,  none  of 
■which  had  been  lost  either  by  vomiting  or  purging,  were  subjected  to 
a careful  analysis.  The  result  showed  that  only  fifty-five  grains  of  the 
salt  remained  out  of  the  three  drachms.  The  rest  must  have  been 
absorbed  into  the  blood. 

To  sum  up  these  experiments.  The  first  shows  how,  in  an  experi- 
ment made  out  of  the  body,  a dense  fluid  wdl  pass  through  to  a light 
one  on  the  opposite  side  of  a membrane,  the  densities  of  the  two 
being  at  the  same  time  gradually  equalized.  The  second  and  third 
demonstrate  that  a solution  of  low  specific  gravity  will  occasion  purg- 
ing, whereas,  according  to  the  Endosmotic  theory,  it  should  not  do  so. 
And  the  fourth  and  fifth  show  that  a dense  solution  is  absorbed ; where- 
as, according  to  the  Endosmotic  theory,  it  should  not  be  absorbed. 

These  experiments  are  in  favour  of  my  ■vie'ws,  and  certainly 
cast  discredit  on  the  theory  of  Poisseuille.* 

* “We  assent  to  these  conclusions  in  the  main,  and  we  cannot  avoid 
expressing  our  astonishment  that  a doctrine  founded  upon  such  unsa- 
tisfactory data  as  M.  PoisseuiUe’s  experiments  -with  the  Endosmometer 
should  have  received  so  ready  an  assent  as  it  has  done  in  some  high 
quarters.” — Eeview  in  Monthly  Journal  of  Medical  Science. 

“ As  confirmatory  of  these  experiments,  we  may  add  that  it  ha'ving 
occurred  to  us  that  if  this  endosmotic  theory  were  true  ■udth  respect  to 
the  intestines,  which  have  a compoimd  structure,  it  might  also  apply  to 
other  parts,  more  especially  if  gi-eater  length  of  time  could  be  allowed 
for  its  operation, — accordingly,  in  a case  of  ascites  in  a patient  with 
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I believe,  as  I have  before  said,  that  Sulphate  of  Magnesia,  Sulphate 
of  Soda,  and  all  soluble  salines,  are  invariably  absorbed  in  healthy  con- 
ditions of  system,  whether  they  prove  purgative  or  not  purgative.  It 
has  been  just  shown  that  a dense  purgative  dose  of  Epsom  'salts  is 
rapidly  absorbed  in  the  intestines, — so,  a fortiori,  must  a weak  solution 
be  so  disposed  of. 

There  are  other  more  indirect  proofs  of  this  absorption,'  as  occurring 
vrith  purgative  doses.  (Of  course  a diuretic  dose,  after  wliich  the  salt 
is  discovered  in  the  lu’ine,  must  have  passed  through  the  blood.) 

Schultz  found,  in  a man  who  took  one  ounce  of  Sidphate  of  Soda  each 
day  for  two  days,  that  the  amount  of  librhie  in  the  blood  was  lowered 
from  5 to  1‘9  in  1000  parts.  This  must  be  explained  by  supposing  that 
the  antiplastic  saline,  by  its  entry  into  and  presence  in  the  blood,  had 
hindered  the  formation  of  this  tlbrine.  Again,  it  is  well  known  that 
the  action  of  a purgative  dose  of  E^isom  or  Glauber’s  salts  is  mate- 
trially  aided  by  any  condition  that  favours  absorption.  A small  dose 
wiU  sutSce,  if  given  on  an  empty  stomach  before  breakfast.  And  com- 
bination with  a minute  proportion  of  Tartar  Emetic,  which  aids  absorp- 
tion by  relaxing  the  vessels,  will  often  powmrftdly  assist  the  operation 
of  a purgative. 

Since  the  above  experiments  were  made  by  me,  osme  others  of  the 
same  kind  have  been  instituted  by  two  German  physicians,  Aubert  and 
Buchhehn. 

Aubert  has  arrived  at  the  same  conclusion  as  myself  in  every  par- 
ticular. He  shows  that  the  operation  of  a purgative  saline  does  not 
depend  in  any  way  on  the  density  of  the  solution.  He  also  believes  / 
that  such  purgatives  act  after  entry  into  the  blood,  for  he  finds  that  a 
solution  of  Sulphate  of  Magnesia  injected  into  the  veins  of  a dog,  causes 
purging.  {ZeiischHft  fur  Raiionelle  Medizin,  1852.) 

The  inquiries  of  Buclihcim  seem  to  have  been  very  ample,  and  very 
carefuUy  conducted.  He,  too,  finds  that  a sufficient  dose  of  Epsom  or 
Glauber’s  salts  wdl  produce  purging,  whatever  tlic  degree  of  dilution. 
That  when  it  purges  less,  or  not  at  aU,  it  passes  out  in  the  urine,  pro- 
ducing diuresis.  That  when  combined  with  a sufficient  dose  of  Morphia 
or  Tannic  acid,  no  purging  is  produced,  the  salt  passing  out  in  tlie  mine. 
(This  I believe  to  be  because  these  agents  retard  the  excretion  of  the 
salt  by  means  of  the  lower  bowel.)  When  it  purges,  it  passes  out  with 
the  fajces.  {Vierordf s Archives,  1854,  Part  I.) 

’In  opposition  to  the  statement  of  Aubert,  Buehheim  asserts  that  a 


very  thin  integuments,  w^e  kept  a solution  of  salts  of  great  density  con- 
stantly over  the  abdomen,  but  there  resulted  neither  diminution  of  the 
fluid  from  within  nor  increase  of  that  without.” — Review  in  Publin 
(Quarterly  Journal  of  Medical  Science. 
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half-ounce  dose  of  Sulphate  of  Soda,  dissolved  in  water,  and  injected 
into  the  jugular  vein  of  a dog,  did  not  cause  purging,  but  passed  out  in 
the  urine. 

And  in  another  important  point  I beg  to  differ  from  him.  He  supposes 
that  the  saline,  which  is  found  by  him  to  pass  out  along  with  the  faeces, 
has  remained  in  the  intestinal  canal  from  the  period  of  ingestion ; whereas 
in  my  experiments  on  Sulphate  of  Magnesia  (see  Chap.  IV.)  it  is  shown 
that  the  salt  is  first  absorbed  (probably  in  the  stomach  and  duodenum), 
and  afterwards  again  excreted  into  the  bowel  (probably  at  the  lower 
part  of  the  canal).  So  that  in  place  of  remaining  all  the  time  in  the 
cavity  of  the  intestine,  the  saline  fulfils  in  succession  two  important  the- 
rapeutical rules — the  first,  that  all  soluble  matters  must  be  absorbed ; 
the  second,  that  aU  materials  which  increase  a secretion  must  them- 
selves pass  out  of  the  system  along  with  that  secretion.  (See  Eliinina- 
tives.) 

It  is  stated  by  Dr.  Carpenter  that  if  a ligature  be  applied  below  the 
pylorus  of  an  animal,  and  Sulphate  of  Magnesia  then  introduced  into 
the  stomach,  purging  is  produced.  This  could  only  be  by  the  absorp- 
tion of  the  salt,  and  its  subsequent  action  from  the  blood  on  the  mucous 
membrane  of  the  bowel  below  the  ligature.  This  experiment  is  unau- 
thenticated, but,  if  verified,  would  certainly  be  strongly  in  favour  of 
the  view  adopted  by  me. 

This  point  being  so  far  settled^  and  there  being  no  physical 
reason  why  any  other  soluble  mineral  substance  should  not  be 
absorbed — it  being  moreover  proved,  by  repeated  experiments, 
that-  they  all  pass  into  the  blood — we  therefore  proceed  to  the 
second  class  of  bodies  capable  of  absorption. 

2.  Mineral  substances  soluble  in  acids. — It  is  apparent  that 
if  any  insoluble  substance  will  admit  of  easy  solution  in  the 
fluids  of  the  stomach  and  intestines,  it  may  be  brought  to  the 
condition  of  a soluble  one,  and  thus  absorbed.  Now  the  gastric 
juice  is  acid.  This  secretion  has  been  variously  ascribed  to 
free  hydrochloric,  acetic,  phosphoric,  and  lactic  acids ; also  to 
an  acid  phosphate  or  lactate  of  magnesia.  There  seems  to  be 
most  reason  to  conclude  that  it  is  Lactic  acid,  wdiich  would 
be  easily  formed  out  of  the  constituents  of  the  food. 

But  we  have  now  only  to  regard  the  gastric  juice  as  con- 
taining a free  acid.  This  w'ould  reduce  to  solution  the  car- 
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boiiates  and  oxides  of  all  the  metals ; less  perfectly  when  an- 
hydrous, more  easily  when  in  the  hydrated  form.  In  this 
manner  are  absorbed  the  oxides  of  Iron  and  Silver,  the  carbo- 
nates of  Lime  and  Magnesia,  and  other  medicines  of  the  same 
kind.  They  would  be  slightly  modified,  being  absorbed  in 
combination  with  the  (lactic)  acid  of  the  stomach.  In  this 
they  would  differ  somewhat  from  the  substances  already  so- 
luble, which  would  probably  be  absorbed  unchanged,  unless 
we  except  the  alkalies  and  their  carbonates,  which  might  be 
similarly  decomposed.  Even  these,  if  given  in  solution,  would 
probably  be  absorbed  faster  than  the  gastric  acid  could  be 
secreted  to  neutralize  them. 

Other  insoluble  substances,  such  as  calomel  and  metallic 
sulphurets,  might  be  more  or  less  dissolved  by  the  action  of 
this  acid.  (See  p.  72.)  But  as  a great  part  would  necessarily 
escape  its  influence,  being  propelled  onwards  by  the  muscular 
contraction  of  the  stomach,  it  follows  that  insoluble  substances 
of  this  kind  are  much  less  active  as  medicines  than  similar 
compoimds  introduced  in  a soluble  state.  It  is  also  likely 
that  a certain  quantity  would  be  sufiicient  to  exhaust  for  a 
time  the  acid  gastric  secretion. 

We  now  pass  on  to  a third  class  of  mineral  products,  which 
though  insoluble  both  in  water  and  in  acid,  yet,  being  soluble 
in  alkalies,  appear  to  be  in  this  way  prepared  for  absorption. 

3.  Mineral  bodies  insoluble  in  water  and  in  acid,  but  so- 
luble in  alkalies. — These  remain  unaffected  by  the  action  of 
the  gastric  juice,  but  on  passing  on  as  far  as  the  centre  of  the 
duodenum,  they  meet  with  two  alkaline  fluids.  These  are 
the  bile  and  the  pancreatic  juice.  We  know  that  some  such 
insoluble  bodies  pass  into  the  blood.  It  wiU  be  shown  in  the 
proof  of  the  next  Proposition,  that  they,  cannot  do  so  without 
being  first  dissolved.  Therefore,  there  must  be  in  the  intes- 
tinal canal  something  capable  of  thus  dissolving  them.  For 
tliis  purpose  these  two  alkaline  secretions  are  well  adapted. 
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As  an  example  of  such  mineral  bodies,  of  which  there  are  not 
many,  I may  adduce  Sulphur.  It  unquestionably  passes  into 
the  blood,  and  is  found  there  in  comlhnation  with  alkalies,  as 
a sulphuret  or  sulphate.  It  has  been  detected  in  the  urine  of 
those  who  were  taking  it,  by  Dr.  Ronalds  and  others.  It  is 
probable  that  Iodine,  Bromine,  and  some  of  the  hydrated  me- 
tallic oxides,  enter  the  blood  in  the  same  way. 

Though  I have  not  myself  thought  it  right  to  do  so,  I must  observe 
that  some  would  add  here  another  group — Mineral  substances  soluble 
in  alkaline  chlorides.  Tlie  only  minerals  of  importance  to  which  this 
could  apply  are  the  insoluble  Chlorides  of  Mercury  and  Silver.  Calo- 
mel is  a medicine  of  groat  interest ; but  the  Chloride  of  Silver  is  seldom 
or  never  administered  designedly,  though  no  doubt  this  insoluble  material 
is  generally  found  in  the  stomach  when  the  solution  of  Nitrate  of  Silver 
is  given  internally. 

That  the  gastric  juice  abounds  in  alkaline  chlorides,  especially  the 
Chloride  of  Sodium,  has  been  proved  by  the  researches  of  Lehmann. 
It  is  upon  the  presence  of  this  agent  that  Mialhe  chiefly  rehes  in  fram- 
ing an  explanation  of  the  mode  of  absorption  of  the  above-mentioned 
substances.  But  Bouchardat  rejects  this  salt,  and  fixes  upon  Chloride 
of  Ammonium  as  the  probable  solvent.  And  ffittinger,  who  has  experi- 
mented upon  the  subject,  throws  doubt  upon  the  whole  matter,  and  con- 
siders that  none  of  these  agents  is  present  in  sufficient  quantity. 

When  boiled  in  pure  water  for  a long  time,  a small  proportion  of 
Calomel  is  dissolved  m the  form  of  Bichloride,  as  has  been  ascertained 
by  Donovan,  a Subchloride  (Hgj  Cl)  being  probably  produced  at  the 
same  time.  But  if  boiled  with  a solution  of  an  alkaline  chloride,  this 
solution  of  a part  of  the  Calomel  takes  place  sooner  ; some  Bichloride 
being  again  produced,  or  a soluble  double  chloride  of  Mercury  and  the 
alkaline  metal.  The  Chloride  of  Silver  is  said  to  undergo  a similar 
change. 

Mialhe  supposes  that  m this  manner  a Bichloride  is  formed  out  of  a 
part  of  the  Calomel  ingested ; tliat  tliis  is  tlien  decomj)osed  by  albumen, 
with  the  formation  of  an  insoluble  compound ; and  tliat  this  albuminate 
is  lastly  dissolved  by  means  of  the  alkidine  chloride,  and  in  this  con- 
dition absorbed.  Some  similar  process,  it  is  thouglit,  takes  place  with 
the  Salt  of  Silver. 

To  aU  which  I object — first,  that  tlie  chlorides  in  the  stomach  are 
probably  not  present  in  sufficient  amount  to  work  all  these  changes ; 
secondly,  that  the  action  of  Calomel  is  very  difierent  from  that  of  Cor- 
rosive Sublimate,  and  by  giving  common  salt  with  the  former  we  do 
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not  transmute  it  into  n powerful  poison  ; thirdly,  that  the  explanation 
appears  to  me  circuitous,  and  inferior  to  others  which  may  he  alleged 
with  at  least  equal  plausibility.  The  matter  is  at  present  involved  in 
some  mystery,  but  it  seems  to  me  that  there  are  several  modes  of  ac- 
coimting  for  the  absorption  of  Calomel,  each  of  wliich  is  about  as  good 
as  the  above.  I am  not  sure  that  it  might  'not  in  some  degree  be  dis- 
solved by  the  action  of  Lactic  acid ; or  the  Pepsine,  or  the  Albumen  in 
the  gastric  juice,  might  at  once  form  with  it  some  slightly-soluble  com- 
bination. Again,  Glucose  (or  Grape-sugar)  is  probably  always  present 
during  the  act  of  digestion.  .Pobin  and  Yerdeil  have  found  that  a large 
number  of  very  insoluble  minerals  (including  Silica)  are  taken  up  to 
some  extent  by  a solution  of  Glucose ; probably  Calomel  also  would  be 
soluble  in  this  way. 

This  last  explanation,  if  found  to  be  the  correct  one,  would  perhaps 
throw  some  light  on  the  remarkable  variations  observed  in  the  thera- 
peutic effects  of  Calomel  in  different  diseases  and  states  of  the  system . 
In  some  diseases,  as  Fevers  and  Cholera,  it  is  often  not  absorbed  at  all. 
And  it  seems  to  obtain  entry  into  the  system  of  adults  more  readily 
than  into  that  of  young  children. 

4.  Vegetable  substances  soluble  in  water. — These  would  be 
absorbed  with  more  or  less  readiness  according  to  their  degree 
of  solubihty.  They  would  probably  be  taken  up  in  great  part 
by  the  stomach.  Some  vegetable  matters — as  Lignine,  or 
woody  fibre,  and  Resins — are  insoluble  in  water.  Starch  even 
is  comparatively  insoluble,  and  thus  comes  under  another 
division,  being  probably  one  of  those  vegetable  substances 
which  are  rendered  soluble  by  the  aid  of  the  pepsine  of  the 
gastric  juice. 

These  soluble  vegetable  matters  are  of  several  kinds.  Cane- 
sugar  and  grape-sugar  are  readily  soluble.  So  also  are  the 
various  vegetable  acids.  There  is  another  class  of  bodies  whicli 
is  highly  important  in  a medical  point  of  view.  These  are  tlie 
natural  salts  of  the  vegetable  alkaloids,  of  which  are  constituted 
so  many  of  the  active  principles  of  plants.  In  pharmaceutical 
operations  we  are  enabled,  by  the  judicious  etuplojunent  of 
different  menstrua,  to  extract  from  the  crude  and  inert  mass 
these  vegetable  active  principles,  and  thus  to  obtain  in  a con- 
centrated form  the  medicinal  power  for  which  each  plant  is 
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esteemed.  This  process  is  also  performed  in  the  stomach. 
By  digestion  and  concoction,  with  or  without  the  aid  of  acid, 
it  IS  enabled  to  dissolve  out  these  soluble  and  potent  matters 
from  the  ligneous  and  bulky  tissues  which  surround  them. 
For  though  the  alkaloids  themselves  are  in  general  almost 
insoluble  in  water,  yet  their  natural  salts  which  occur  in  the 
vegetable  kingdom  are  mostly  very  soluble.  The  most  impor- 
tant of  these  salts  are  as  follow.  In  Cinchona  bark,  the  Ki- 
nates  of  Quina  and  Cinchonia.  In  Opium,  the  Bimeconates 
of  Morphia  and  Codeia.  In  Nux  Vomica,  the  Igasaurate 
of  Strychnia.  In  Aconite,  the  Aconitate  of  Aconitina.  In 
Colchicum  and  Sabadilla,  the  Supergallates  of  Colchicia  and 
Veratria.  There  are  some  neutral  souble  substances,  not 
partaking  of  the  nature  of  Alkalies.  Thus  we  find  in  Ipeca- 
cuanha and  lonidium.  Emetine ; in  Tea  and  Cofiee,  Cafieine ; 
in  Willow-bark,  Salicine ; and  the  soluble  active  principles  of 
Senna,*  Aloes,*  and  Gentian,  are  probably  of  the  same  nature. 
Many  other  alkaloids  are  known.  Atropia  in  Belladonna, 
Daturia  in  Stramonium,  and  Hyoscyamia  in  Hyoscyamus, 
occur  in  combination  with  Malic  acid.  Conia  in  Hemlock, 
and  Nicotia  in  Tobacco,  are  peculiar  volatile  allcalies  contain- 
ing no  Oxygen  : thus  in  two  respects  they  resemble  Ammonia. 
They  too  are  soluble  in  water. 

Alcoholic  and  Ethereal  fluids  may  be  enumerated  here  as 
soluble  products  of  the  vegetable  kingdom.  Alcohol  mixes 
with  water  to  any  extent ; and  one  part  of  Ether  is  soluble  in 
ten  parts  of  water.  Nitric  Ether  and  Chloroform  are  also 
sufficiently  soluble.  So  is  Creosote,  1'25  parts  of  which  dis- 
solve in  100  of  water.  But  this  may  be  absorbed  in  another 
way,  as  will  be  seen  presently.  Volatile  Oils  and  Tm’pentine 
come  also  under  this  head.  They  are  all  shghtly  soluble  in 

* It  is  not  yet  quite  decided  whether  Cathartine  and  Aloine  are  to 
be  regarded  as  the  true  purgative  principles  of  these  drugs.  (See  Hoyle’s 
Materia  Medica,  2nd  edition,  pp.  408,  657.) 
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water.  The  former,  when  given  in  small  doses,  are  probably 
absorbed  in  this  M-ay.  Tur]3entine,  when  given  in  large  doses, 
may  perhaps,  by  undergoing  a change,  come  under  the  head 
of  vegetable  substances  dissolved  by  alkalies.  Camphor  may 
be  included  here : one  part  is  soluble  in  1000  parts  of  water. 

The  soluble  saccharine  and  gummy  matters  of  plants,  when 
added  to  the  substances  enumerated  above,  constitute  an  ag- 
gregate which  is  called  the  watery  extractive  of  a vegetable 
product : i.e.  that  part  which  is  capable  of  being  dissolved  out 
of  it  by  pure  water. 

But  there  are  other  active  parts  of  vegetables,  such  as  oily 
and  resinous  matters,  and  some  neutral  acrid  principles,  which, 
before  they  can  be  dissolved  by  water,  require  the  aid  of  an 
alkali.  These  will  be  considered  separately. 

We  now  arrive  at  a fifth  class  of  matters  which  are  taken 
up  by  absorption. 

5.  Animal  and  vegetable  products  dissolved  by  the  gastric 
juice. — The  most  important  of  these  are  the  nitrogenous 
and  nutritive  constituents  of  the  flesh  of  animals  and  of  the 
parts  of  vegetables.  Albumen,  Glutiue,  Fibrine,  and  Caseine, 
are  connected  together  as  compounds  of  Proteine.  Animal  ' 
Fibrine,  and  the  analogous  Glutine  of  vegetables,  are  quite 
insoluble  in  water.  Albumen  and  Caseine,  though  soluble, 
are  immediately  precipitated  by  acids.  This  is  known  to  be 
at  first  cfiected  by  the  gastric  juice  on  their  entry  into  the 
stomach.  But  the  action  of  the  gastric  juice,  which  contains 
an  acid,  and  a peculiar  nitrogenous  material  called  Pepsin  e, 
— together  with  the  temperature  of  the  body,  which  is  about 
100°, — causes  at  length  the  gradual  solution  of  these  previ- 
ously insoluble  matters.  This  is  found  to  take  place  out  of 
the  body  when  the  above  conditions  are  imitated  with  an 
artificial  gastric  fluid.  The  result  of  the  process  is  a viscid 
fluid,  which  is  then  absorbed.  The  hard  Gelatine  of  gristle 
and  bone  is  not  solulilc  in  Avatcr  at  this  temperature,  hut  is 
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readily  soluble  in  the  acid  gastric  juice.  The  Pepsine  seems 
to  be  au  important  agent  in  this  process,  for  an  acid  by  itself 
is  found  to  produce  an  imperfect  solution.  The  nitrogenous 
matters  thus  digested  and  absorbed  constitute  that  portion  of 
the  food  which  is  of  most  use  in  the  nutriment  of  the  system ; 
for  the  starchy  compounds  cannot  be  appropriated  to  the  more 
solid  tissues,  although  in  some  cases  they  may  be  converted 
into  fat,  as  in  herbivorous  animals.  (Liebig’s  Animal  Che- 
mistry, p.  113.) 

Starch  itself  is  one  of  this  class.  Tiedemann  and  Gmelin 
found  that  by  the  action  of  the  gastric  juice  it  was  slowly  con- 
verted into  Dextrine,  which  afterwards  changed  into  grape- 
sugar.  Both  of  these  are  very  soluble.  From  the  researches 
of  Bouchardat  and  others,  it  appears  that  other  fluids,  as  the 
Saliva,  the  secretion  of  Brunner’s  glands,  and  the  Pancreatic 
juice,  possess  also  this  power  of  converting  starch  into  a more 
soluble  compound.  So  that  if  any  of  it  escape  the  action  of 
the  stomach-secretion,  it  is  probably  reduced  to  solution  and 
absorbed  in  the  small  intestine. 

This  change  of  starch  is  the  first  of  a series  of  transforma- 
tions, now  ascertained,  the  ultimate  result  of  which  is  its  com- 
bustion and  resolution  into  carbonic  acid.  Thus  the  nitro- 
genous compounds  are  called  the  nutritive,  and  the  starchy 
materials  the  calorifacient  elements  of  the  food.  Considered 
as  medicines,  these  substances  belong  to  the  division  of  Ali- 
ments. 

6.  We  have  already  considered  some  few  mineral  substances 
which  are  absorbed  by  the  aid  of  the  free  alkali  contained  in 
the  Biliary  and  Pancreatic  secretions.  The  sixth  kind  of 
absorbed  matters  consists  of  some  vegetable  and  animal  pro- 
ducts which  can  only  be  rendered  soluble  by  a similar  agency.* 

* Liebig  (Anim.  Chemistry,  part  i.  p.  76)  states  that  the  Bile  con- 
tains Carbonate  of  Soda.  So  also  does  Lehmann  {Physiolog.  Chem. 
vol.  ii.).  The  assertion  that  the  Pancreatic  juice  is  alkahnc  must  be 
rested  mainly  on  the  authority  of  M.  Bernard. 
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Fats  and  oils,  resinous  matters,  and  some  principles  resem- 
bling resins,  come  under  tliis  bead.  Fats  and  fixed  oils 
consist  of  acids,  as  Stearic,  Margaric,  and  Oleic,  insoluble  in 
water,  in  combination  with  a base.  Glycerine,  which,  when 
isolated,  is  soluble.  With  a free  alkali  such  a fat  forms  a 
soluble  salt,  called  a soap,  and  the  base  Glycerine  is  set  free. 

In  Man  the  Bile  and  Pancreatic  juice  are  discharged  together 
into  the  middle  of  the  Duodenum.  The  fatty  matters  of  the 
food  are  not  absorbed  before  they  meet  with  these  secretions. 
But,  after  they  have  mixed  with  them,  a milky  fluid  called 
Chyle  is  formed,  which  is  then  taken  up  by  the  lacteal  absorb- 
ents. It  passes  thence  into  the  thoracic  duct,  meeting  there 
with  an  albuminous  lymph,  and  is  discharged  at  length  into 
the  general  circulation  at  the  junction  of  the  left  jugular' and 
subclavian  veins. 

M.  Bernard,  in  some  papers  laid  lately  before  the  French 
Academy,  states,  as  the  result  of  his  experiments,  that  the 
function  of  the  Pancreatic  juice  is  to  reduce  the  fat  to  the 
condition  of  a white  emulsion.  He  states  that  no  milky  chyle 
is  formed  when  the  Pancreatic  ducts  are  tied  in  dogs.  He 
considers  it  absolutely  necessary  that  saccharine  and  albu-/ 
minous  matters  should  be  absorbed  by  the  capillaries  of  the 
Portal  veins,  and  then  pass  through  the  liver;  and  believes 
that  the  sole  function  of  the  lacteals  is  to  take  up  fat  thus 
emulsified.  His  experiments  and  inferences  have  received  the 
high  sanction  of  M.  Magendie.* 

M.  Frerichs  has  since  affirmed  that,  whatever  be  the  func- 
tion of  the  Pancreatic  juice,  the  Bile,  by  virtue  of  the  alkali 
which  it  contains,  is  an  indispensable  agent  in  the  absorption 
of  fats.  But  M.  Bernard  has  also  found  that  the  Pancreatic 
juice  is  always  alkaline  in  health. 

Whatever  be  the  particular  function  of  the  Bile,  it  may 

* Tlie  emulsifying  action  of  the  Pancreatic  juice  has  been  disputed 
by  Frerichs,  Schmidt,  Bidder,  Bonders,  and  others. 
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reasonably  be  eoneluded  that  the  alkali  contained  in  one  or 
both  of  these  fluids  is  engaged  in  the  saponification  and  solu- 
tion of  the  fatty  and  oily  matters,  which  perhaps  are  first  emul- 
sified. If  it  were  not  for  this,  this  alkali  would  seem  without 
an  object ; and  further,  it  is  contrary  to  aU  we  know  of  the 
process  of  absorption  to  suppose  that  oil  could  pass  through  to 
a watery  fluid  without  the  intervention  of  an  alkaU  to  reduce 
it  to  the  soluble  state. 

Thus  it  would  seem  likely  that  by  means  of  the  Pancreatic 
juice,  with  or  without  the  aid  of  the  Bile,  fatty  matters  arc 
first  emulsified,  in  order  to  undergo  an  increase  of  surface, 
and  then  again  saponified  before  they  can  be  absorbed  by  the 
lacteal  vilh. 

The  principal  fixed  oils  which  are  used  in  medicine  are 
Castor,  Olive,  Almond,  Croton,  and  Cod  oils.  It  is  certainly 
to  be  regarded  as  a very  beautiful  arrangement  in  the  animal 
economy,  that  those  substances  which  are  not  acted  upon  by 
an  acid  fluid  should  be  subsequently  subjected  to  the  action  of 
a free  alkali,  so  that  by  the  successive  action  of  these  solvents, 
together  with  the  peculiar  process  of  stomach  digestion,  the 
great  majority  of  substances  taken  into  the  system  are  dis- 
solved and  rendered  fit  for  absorption. 

There  seem  to  be  other  vegetable  substances  which  are  ren- 
dered soluble  by  means  of  alkali  in  the  w^ay  already  described. 
Resins  form  an  important  class  of  remedial  agents,  in  which 
are  comprised  many  Diuretics,  Diaphoretics,  and  Purgatives. 
They  consist  chemically  of  peculiar  acids,  which,  though  them- 
selves insoluble  in  water,  combine  with  alkalies  to  form  salts 
which  are  soluble.  They  are  certainly  in  most  cases  absorbed. 
They  have  been  found  in  the  blood,  and  detected  wlien  pass- 
ing out  in  the  urine.  (See  Prop.  I.  and  Eliminatives.)  From 
this  last  they  may  be  precipitated  by  an  acid,  indicating  that 
they  are  held  in  solution  by  an  allcali.  In  large  doses  they 
may  not  be  absorbed,  but,  by  irritating  the  surface  of  the  in- 
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testinal  canal,  may  act  externally  as  Catliarties,  and  be  expelled 
by  the  peristaltic  action  wliicli  they  excite.  But  in  small 
doses  tliey  enter  tlie  circulation  in  solution,  and  aflPect  remote 
organs.  The  only  way  in  which  they  can  be  dissolved  is  by 
means  of  the  alkali  of  the  two  intestinal  fluids.*  Among 
resinous  medicines  I may  mention  Catechu,  Kino,  Benzoin, 
Storax,  Peru  and  Tolu,  Copaiba,  Guaiacum,  the  fetid  resins, 
etc.  Many  purgative  drugs,  as  Jalap,  Scammony,  and  Gam- 
boge, owe  their  efficacy  to  resin. 

There  are  moreover  certain  neutral  acrid  principles,  similar 
in  their  nature  to  resins,  which  are  soluble  only  in  alkalies, 
and  thus  come  imder  this  head.  Such  are  Cantharidin, 
Piperin,  Pyrethrin,  Colocynthin,  Elateriii,  and  Capsicin,  ob- 
tained from  Cantharides,  Pepper,  Pyrethrum,  Colocynth, 
Elaterium,  and  Capsicum.  But  it  should  be  observed  that 
some  of  these  are  soluble  in  Acetic  acid ; and  if,  as  some  have 
supposed,  this  acid  exist  in  the  gastric  juice,  then  they  might 
be  dissolved  in  the  stomach. 

We  may  add  here  some  medicines  which  were  enumerated 
also  in  a former  division.  Creosote,  not  very  soluble  in  water, 
is  easily  dissolved  in  a free  alkali.  This  substance  also,  like-' 
the  last,  is  soluble  in  Acetic  acid. 

Some  volatile  oils,  especially  Turpentine,  display  a marked 
tendency  to  oxidize  into  resins  ; and  being  themselves  very 
sparingly  soluble  in  water,  may  perhaps  be  dissolved  after 
having  undergone  this  change.  Thus  Turpentine  changes  into 

* From  this  we  learn  a fact  which  is  useful  in  practice,  i.  e.  that  sucli 
resinous  medicines  may  be  often  beneficially  combined  by  the  prescriber 
with  a solution  of  a free  alkali,  or  its  carbonate.  Acids  oppose  their 
operation  ; but  when  given  with  an  alkali,  they  may  be  reduced  at  once 
to  a state  of  perfect  solution,  in  which  condition  they  will  act  with  more 
certainty,  and  in  smaller  doses  than  such  as  are  usually  given.  Phu- 
barb  has  been  suspected  to  owe  all  or  a part  of  its  efficacy  to  a resin, 
and  it  is  certain  that  it  may  sometimes  be  administered  with  great  ad- 
vantage in  the  form  of  an  alkaline  infusion. 
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common  Resiiij  which  consists  of  two  isomeric  acids^  Piuic 
and  Sylvie. 

Turpentine  =€20  Hie- 
Pinic  Acid  =€20  Hig  O2. 

and, 

C2oH,6  + 3 0 = C,oH,5  0,  + H0. 
or.  Oil  of  Turpentine,  with  the  addition  of  three  atoms  of 
Oxygen,  produces  Pinic  acid,  i.  e.  B/Csin,  and  an  atom  of  water. 

Turpentine,  when  given  in  large  quantities,  irritates  the 
surface  of  the  intestinal  canal  in  man,  and  is  not  absorbed. 
But  in  the  horse  very  large  doses  are  found  to  pass  through 
the  system  into  the  urine.  It  is  not  likely  that  a large  quan- 
tity should  enter  in  solution  in  water.  It  seems  more  probable 
that  it  may  first  in  some  way  become  oxidized,  and  then  dis- 
solved as  a resin.  The  action  of  turpentine  resembles  that  of 
some  other  substances  which  contain  resin,  as  Copaiba  and 
Balsam  of  Peru. 

The  resins  thus  dissolved  would  pass,  like  other  solutions, 
through  the  mucous  membrane  of  the  intestines  into  the  Portal 
capillaries. 

But  of  the  fats  and  fixed  oils  it  cannot  be  said  to  be  proved 
that  they  are  absorbed  in  a state  of  solution,  although  such  a 
conclusion  is  almost  forced  upon  us  by  a consideration  of  the 
laws  of  endosmosis.  They  do  not  pass  into  the  veins,  but  are 
taken  up  by  the  lacteal  absorbents.  They  arc  capable  of  solu- 
tion, and  are  thus  not  in  that  sense  an  exception  to  the  rule  of 
Prop.  II.  But  in  another  sense  they  are  an  exception  to  it ; 
for  they  do  not  pass  directly  into  the  veins,  but  through  the 
lacteal  system.  It  seems  that  the  cliief  or  sole  purpose  of 
these  lacteal  vessels  is  to  absorb  fats.  Thus  it  appears  that  all 
soluble  substances,  whether  in  the  food  or  given  as  medicine, 
and  in  whatever  manner  rendered  soluble,  whetber  by  acid, 
by  alkali,  or  by  stomach  digestion,  are  absorbed  in  the  stomach 
and  intestines.  All  of  them,  with  the  exception  of  fatty  mat- 
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ters,  pass  directly  into  the  blood,  traversing  the  mesenteric 
and  Portal  veins,  to  reach  the  liver.  From  this  organ  they 
pass  on  into  the  heart  through  the  Vena  cava  inferior.  I have 
shown  also  that  they  are  mostly  absorbed  without  material 
change.  Supposing  the  stomach  acid  to  be  lactic,  it  would  be 
too  weak  to  displace  mineral  acids.  It  would  however  de- 
compose a few  insoluble  matters,  and  combine  with  alkalies 
and  their  carbonates,  forming  salts  which  in  the  blood  would 
again  change  into  carbonates.  (Vide  Prop.  VI.) 

Prop.  III. — That  those  medicines  which  are  completely  inso~ 
luhle  in  water,  and  in  the  gastric  and  intestinal  juices, 
cannot  gain  entrance  into  the  circulation.* 

It  may  at  first  sight  be  objected  to  this  proposition,  that 
fatty  matters  may  probably  enter  the  lacteals  in  an  undissolved 
state.  But  this  is  not  proved ; and  besides,  whether  dissolved 
or  not,  we  know  that  they  are  soluble  in  one  at  least  of  the 
intestinal  juices — viz.  the  Bile.  So  that  they  do  not  come 
under  the  above  definition. 

We  have  just  seen  that  many  medicines  which  are  given  in 
the  insoluble  form  are  capable  of  being  dissolved  in  the  fluids  ' 
of  the  intestinal  canal.  This  so  much  reduces  the  list  of  per- 
fectly insoluble  medicines,  that  it  is  difficult  to  find  any  that 
come  under  such  a definition.  But  Charcoal,  the  simple 
metals,  woody  fibre,  and  Nitrate  of  Bismuth,  will  serve  as 
examples. 

Sulphate  of  Lead  is  often  quoted  as  perfectly  insoluble  ; but 
this  is  not  the  case.  It  is  soluble  in  a solution  of  Acetate  of 
Ammonia.  This  salt  is  contained  in  the  perspiration.  Thus 
the  sulphate,  when  substituted  for  the  carbonate  in  some  lead 
works  at  Paris,  proved  fatal  to  the  foreman,  who  died  of  colic. 

M.  Flandin  found  that  it  poisoned  a dog  when  rubbed  into  the 

* “ The  remedy  must  be  soluble,  or  capable  of  becomiug  so,  in  the 
fluids  of  the  living  body,  before  it  can  be  absorbed.” — Mialhe,  op.  cit. 
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skill  as  ointment.  Even  some  metals  may  possibly  be  brought 
within  the  influenee  of  weak  aeids  Avhen  in  a fine  state  of  suli- 
division,  as  Meremy  in  bine-pill.  Gold  in  a very  fine  powder 
has  been  used  sueeessfuUy  in  syphilis. 

Tims  the  list  of  insoluble  substances  is  still  further  redueed. 
But  there  is  no  doubt  that  many  substanees  whieh  are  slightly 
soluble  in  the  intestinal  fluids  may  in  great  part  eseape  this 
solution,  and  pass  out  with  the  fseees  just  as  they  went  in. 

To  assert  that  the  partieles  of  an  insoluble  substanee  eannot 
pass  through  the  homogeneous  wall  of  the  eapillary  or  ab- 
sorbent vessels,  is  merely  to  state  what  follows  from  an 
absolute  physieal  law,  and  is  generally  admitted  by  physiolo- 
gists.* But  even  this  fundamental  datum  has  been  lately 
attaeked. 

Professor  CEsterlen  of  Dorpat  has  been  induced  to  afiirm 
the  possibibty  of  the  absorption  of  insoluble  substances,  from 
some  experiments  which  he  has  made.  Finely-powdered  char- 
coal was  administered  to  rabbits  for  some  days.  They  were 
then  killed,  and  globules  of  charcoal,  measuring  from  to 
of  an  inch,  were  found  in  the  blood  of  the  Portal  cu’cu- 

* Dr.  A.  Fleming,  in  an  article  in  the  ‘ British  and  Foreign  Medical 
lie  view,’  quotes  Matteucci  as  stating  that  the  interstices  of  the  animal 
tissues  vary  in  diameter  from  to  of  an  inch.  He  then  asks, 
What  is  to  prevent  minute  particles  of  charcoal  from  passing  through 
such  openings  ? Surely  there  is  here  some  terrible  mistake ! Mat- 
teucci is  speaking  of  such  interstices  as  those  between  muscular  fibres, 
or  in  the  meshes  of  areolar  tissue, — and  the  reviewer  applies  the  state- 
ment to  the  membrane  through  which  the  absorbed  particles  must  pass. 
This  is  well  known  to  all  physiologists  as  homogeneous  or  basement 
membrane.  I need  hardly  remind  the  reader  that  no  apertures  whatever 
can  be  discovered  in  this  membrane,  even  by  the  highest  power  of  the 
compound  microscope.  So  that  unless  this  membrane  underwent  some 
lesion  or  injury,  no  particle  large  enough  to  he  seen  through  such  a mi- 
croscope could  pass  through  it  without  being  first  dissolved.  But  every 
substance  absorbed  in  the  intestinal  canal  must  pass  through  at  least  two 
layers  of  this  membrane,  one  belonging  to  the  mucous  coat,  the  other 
constituting  the  delicate  wall  of  the  capillary  vessel. 
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lation.*  {Zeitschrift  fur  Rationelle  Medizin,  1847.)  To  ob- 
tain these  results  the  microseope  was  usecl^  a far  less  certain 
test  in  such  matters  than  chemical  analysis.  CEsterlen  rea- 
sonably concludes  that,  if  charcoal  can  so  pass,  so  also  can  any 
other  insoluble  substance.  The  necessity  of  solution  could 
then  at  once  be  done  away  with,  and  'the  blood  continually 
liable  to  admixtm'e  with  all  kinds  of  heterogeneous  and  crude 
materials,  ffisterlen  asserts  further  that  he  has  found  mi- 
nute globules  of  mercury  under  the  skin  after  rubbing  in 
mercurial  ointment.  {Journal  fur  Praktische  Chem.,  No.  IX. 
1850.)  Now,  if  these  things  were  true,  there  could  be  no 
need  to  suppose  the  solution  of  insoluble  active  medicines,  for 
they  would  be  enabled  without  difficulty  to  pass  through  in 
an  undissolved  state. 

I have  therefore  repeated  the  above-mentioned  experiment  of  CEster- 
len, taking  every  precaution  that  I could  think  of  to  guard  agaiust  a 
fallacy. 

Half  a pound  of  highly  purified  and  finely  powdered  animal  charcoal 
was  triturated  for  some  time  with  water,  in  order  still  further  to  iu- 
crease  the  tenuity  of  the  particles.  Some  of  this  paste  being  then  ex- 
amined under  the  microscope,  and  the  particles  carefully  measured  with 
the  spider-web  micrometer,  their  size  was  found  to  average  -^,^00  of  an 
inch,  some  beiug  much  smaller,  others  larger.  This  charcoal  paste  was 
now  administered,  in  divided  portions,  during  seven  successive  days,  to 
three  rabbits  and  a guinea-pig,  bemg  mixed  up  with  the  pollard  which 
was  given  to  them  as  food.  At  the  end  of  this  time,  no  morbid  or  other 
symptom  having  been  observed,  except  the  carbonaceous  character  of 
the  faeces,  they  were  killed  by  Prussic  acid.  On  opening  them,  a black- 
ening of  the  inner  surface  of  the  stomach  and  intestines  was  the  only 


* It  will  be  observed  that  the  largest  of  these  are  just  equal  to  the 
average  size  of  the  corpuscles  of  the  blood.  So  if  the  particles  of  char- 
coal passed  into  the  vessels,  why  did  not  the  blood  corpuscles  pass  out  ? 
Vessels  having  walls  pierced  with  such  apertures  as  to  allow  of  the  en- 
trance'of  these  bodies,  would  probably  permit  of  copious  and  continual 
haimorrhage.  For  it  is  well  known  that  blood  corpuscles  will  pass 
readily,  Ijy  undergoing  compression,  through  passages  of  a much  less 
diameter  than  themselves. 
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peculiar  appearance  noticed.  Specimens  of  the  fresh  blood  of  each  were 
then  successively  examined  under  the  microscope,  the  blood  being  taken 
from  the  right  cavities  of  the  heart,  the  Portal  and  mesenteric  veins, 
and  the  inferior  venso  eavso.  An  8th  of  an  inch  object-glass  was  used. 
In  the  majority  of  cases  nothing  at  all  was  seen  exeept  the  blood  cor- 
puscles. But  in  about  one  out  of  four  observations  first  made,  some 
amorphous  black  particles  were  perceived,  the  appearance  of  which  was 
at  first  dubious.  They  were  very  few  in  number — only  one  or  two 
among  myriads  of  blood  corpuscles — and  they  would  not  have  been 
noticed  at  all  had  it  not  been  for  the  peculiarity  of  the  investigation. 
Their  size  at  once  excited  suspicion,  some  of  them  measuring  six  times 
the  diameter  of  a blood  corpuscle  of  an  inch).  In  fact,  they  were 
found  to  be  minute  particles  of  dust,  and  they  were  only  got  rid  of  by 
the  most  assiduous  attention  to  the  cleaning  and  protection  of  the  glasses 
in  subsequent  observations.  Besides  these,  there  was  now  and  then 
seen  an  amorphous  molecule  of  haematine,  such  as  is  known  to  occur 
occasionally  in  healthy  blood,  especially  that  of  the  splenic  and  Portal 
veins.  Such  particles  are  known  by  their  partial  translucency,  and  the 
possession  of  a yellowish  or  brownish  colour. 

I thus  saw  no  appearance  which  could  be  at  all  compared  with  the 
observations  of  QSsterlen,  who  describes  particles  of  charcoal  as  occur- 
ring in  abundance  in  blood  drawn  from  each  of  the  four  sources  just 
mentioned. 

To  test  in  another  way  the  accuracy  of  the  above  observations,  I 
killed  two  cats,  which  had  been  for  some  time  fed  upon  milk,  at  King’s 
College.  I then  examined  their  blood  in  the  same  way.  I found,  in 
several  instances,  the  same  solitary  hajmatine  globules,  and  experienced 
the  same  difliculty  as  before  in  getting  rid  of  stray  particles  of  dust.  It 
is  quite  clear  that  in  animals  fed  on  milk,  these  latter  could  have  had  no  . 
connection  whatever  with  the  passage  of  charcoal  from  the  intestinal 
canal  into  the  blood. 

It  may  still  be  asked  of  me,  how  I would  explain  the  recorded  obser- 
vations of  CEsterlen.  It  is  very  likely  that  they  are  not  altogether  in- 
accurate. It  has  occurred  to  me  that  they  may  possibly  be  accounted 
for  by  supposing  that  in  the  animals  which  he  fed  upon  charcoal,  the 
irritation  might  have  been  suflBcient  to  establish  some  minute  points  of 
ulceration  by  means  of  which  there  would  be.  a communication  between 
the  intestine  and  the  cavity  of  the  vessel,  sufficient  to  allow  of  the  pas- 
sage of  the  carbonaceous  particles,  without  permitting  any  notable  haj- 
morrhage  (though  this  last  is  difficult  to  believe).  Tlius,  in  the  black 
phthisis  of  coUiers,  it  is  supposed  by  some  pathologists  that  the  sooty 
matters  inhaled  find  their  way  into  the  blood  through  ulcerations  in  the 
walls  of  the  air-cells. 
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With  regard  to  the  other  alleged  discovery  of  globules  of  mercury 
beneath  the  skin  after  the  rubbing-in  of  mercurial  ointment,  it  may  be 
stated  that  another  experimenter,  Dr.  Bcerensprung,  has  repeatedly 
made  trial  of  this,  but  has  never  discovered  any  such  globules.  {Journ. 
f iir  FraTct.  Chem.  IX.  1850.)  It  is  also  opposed  to  the  experiments  of 
Autenrieth  and  Zeller,  Avho,  first  causing  the  skin  of  an  animal  to  cica- 
trize over  a plate  of  gold,  and  then  rubbing  mercurial  ointment  over 
this,  found  afterwards  that  the  sui’face  of  the  gold  was  untarnished. 
(Had  any  metallic  mercury  penetrated  so  far,  the  gold  would  have 
been  whitened  by  amalgamation.) 

I may  here  also  add  some  experiments^  which  I made  some 
time  since,  with  the  object  of  discovering  whether  some  of  the 
most  insoluble  of  known  remedies,  which  are  yet  known  to 
obtain  entry  somehoAV  into  the  blood,  could  do  so  while  yet  in 
the  insoluble  state.  They  are  as  follows  : — 

Exp.  1. — Ten  grains  of  Calomel  were  given  to  a large  dog.  It  was 
killed  after  three  houi’s,  allowing  this  time  for  digestion.  A conside- 
rable quantity  of  blood  was  collected  from  the  Portal  vein,  and  submitted 
to  analysis,  to  determine  whether  it  contained  any  compound  of  Mer- 
cury in  an  insoluble  form.  The  blood  was  dried  and  pulverized.  The 
result  was  boiled  for  some  time  in  water,  and  the  insoluble  part  col- 
lected. It  was  dissolved  in  a small  quantity  of  aqua  regia,  and  the 
clear  acid  solution  placed  in  a test-tube.  A shp  of  zinc  foil  was  folded 
round  a narrow  plate  made  of  gold  foil,  and  introduced  into  the  solu- 
tion. A galvanic  current  being  thus  set  up,  the  minutest  quantity  of 
mercury,  if  present,  would  have  been  deposited  on  the  gold,  so  as  to 
tarnish  it.  But  this  did  not  take  place,  and  when  at  last  the  zinc  was 
completely  dissolved,  the  gold  remained  as  bright  as  before.  Thus 
there  was  no  Calomel,  or  compound  of  mercury,  present  in  the  insoluble 
form. 

Exp.  2. — Ten  grains  of  strong  mercuilal  ointment  (containing  half 
its  weight  of  metallic  mercury,  with  some  oxide)  were  gwen  to  another 
dog.  He  was  killed  after  the  same  time,  and  the  Portal  blood  analyzed 
carefully  in  the  same  way,  but  here  also  no  mercurial  compound  was 
present  in  the  insoluble  form. 

Exp.  3.— To  a tliird  dog  five  grains  of  Oxide  of  Silver  were  admi- 
nistered. After  tlxree  hours  he  was  killed.  The  Portal  blood  was 
dried  in  a water-bath,  and  reduced  to  powder.  This  was  boiled  for 
some  time  in  water,  which  was  separated  by  filtration.  Aqua  regia  was 
then  boiled  on  the  insoluble  part . This  woidd  convert  any  silver  into 
chloride.  The  acid  was  evaporated  off  as  much  as  possible,  and  the 
sohd  remainder  heated  in  a small  porcelain  crucible  to  dull  redness. 
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Tlic  result  w£i8  powdered,  uud  digested  in  lic^uor  aiomon.ia3.  It  wus 
filtered,  and  excess  of  nitric  acid  was  added.  There  was  not  any  pre- 
cipitate. Had  chloride  of  silver  been  present,  it  would  have  been  dis- 
solved by  the  ammonia,  and  precipitated  by  the  acid.  Thus  no  insoluble 
silver  compound  was  contained  in  the  blood  analyzed. 

Exp.  4. — Ten  grains  of  sulphur  were  administered  in  the  same  way 
to  a fourth  dog.  On  kdling  it  and  opening  the  body,  the  thoracic  duct 
was  found  to  be  fuU.  A considerable  quantity  of  chyle  was  collected 
from  it.  How,  as  it  is  asserted  by  some,  that  fat  passes  undissolved 
into  the  chyle,  and  as  I believe  that  sulphur  is  digested  in  the  neigh- 
bourhood of  the  bile-duct,  this  chyle  was  chosen  for  analysis.  Besides, 
the  blood  would  be  less  satisfactory,  on  account  of  the  large  quantity 
of  albumen  and  fibrine  contained  in  it,  both  of  them  also  containing 
sulphur.  The  insoluble  part  of  the  chyle  was  obtained  in  the  same 
manner  as  with  the  blood.  It  was  then  boiled  in  a small  quantity  of  a 
weak  solution  of  caustic  potash.  By  this  any  free  sulphur  would  be 
converted  into  a soluble  sulphuret  of  Potassium.  The  solution  was  fil- 
tered, and  a few  drops  of  a solution  of  the  Hitro-prusside  of  Potassium 
added.  (This  is  a salt  lately  discovered  by  Dr.  Playfair.  It  is  a deli- 
cate test  for  soluble  sulphurets,  with  which  it  strikes  a deep  purple 
colour.)  Ho  change  was  produced.  Therefore  no  insoluble  sulphur 
was  present  in  the  chyle. 

The  results  of  these  various  experiments  are  thus  in  decided 
opposition  to  those  of  M.  Qilsterlen^  and  support  a view  of  the 
question  which  seems  even  d priori  more  philosophical  and 
reasonable  than  that  which  he  has  adopted.  I believe  that  no 
insoluble  medicine  can  in  any  way  gain  entry  into  the  blood 
without  first  undergoing  solution  in  some  way  or  another. 

Prop.  IV. — That  some  few  remedial  agents  act  locally  on  the 
mucous  surface,  either  before  absorption,  or  without  being 
absorbed  at  all.  That  they  are  chiefly  as  follows : — 

A.  Irritant  Emetics. 

B.  Stomach  Anesthetics. 

C.  Irritant  Cathartics. 

Though  it  has  now  to  be  shown  that  some  medicines  may 
act  without  being  absorbed,  yet,  as  these  operate  on  the  sm- 
face  only  of  the  stomach  and  intestine,  it  must  be  borne  in 
mind  that  they  are  no  exception  to  the  Rule  of  Absorption, 
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and  that  no  medicines  ■whatever  can  exert  their  proper  action 
on  distant  parts  -wnthont  being  first  absorbed  into  the  system. 
For  it  has  already  been  declared^  during  the  consideration  of 
the  first  Proposition^  that  medicines  which  thus  act  on  re- 
mote parts  of  the  body  must  be,  and  are,  absorbed  before  they 
can  so  act.  This  necessity  for  absorption  has  been  shown  to 
extend  even  to  medicines  which  act  most  rapidly  on  the  ner- 
vous system.  If  any  medicines  could  produce  a distant  efiect 
by  a mere  contact  with  the  coats  of  the  stomach,  such  a 
power  would  be  ascribed  to  those  stimulants  and  sedatives 
•u^hich,  from  the  suddenness  of  their  action,  are  called  dif- 
fusible. Such  are  Hydrocyanic  Acid  and  Ammonia.  Their 
rapidity  of  action  is  to  be  ascribed  to  their  volatility,  whereby 
they  spread  over  a large  surface,  and  are  almost  suddenly  ab- 
sorbed and  transmitted  through  the  system.  But  Hydrocyanic 
acid  may  be  absorbed  from  any  surface.  It  is  poisonous  when 
inhaled  into  the  lungs.  It  rapidly  causes  death  when  dropped 
into  the  eye  of  an  animal.  So  also  the  results  of  the  inhala- 
tion of  Ammoniacal  gas  are  the  same  as  of  the  ingestion  of 
its  solution.  I believe  that  the  latter,  on  account  of  its  dif- 
fusibility  and  rapid  absorption,  escapes  neutralization  by  the 
stomach  acid,  and  passes  into  the  blood  as  free  Ammonia. 

In  the  consideration  of  the  first  Proposition,  I endeavoured 
also  to  point  out  that  though  the  proper  action  of  a medicine 
could  in  no  case  be  conducted,  without  absorption,  from  the 
mucous  surface  to  a distant  part  of  the  system,  yet  that  a 
remote  action  of  another  kind  might  occur,  as  the  result  of  a 
change  in  the  nervous  system  produced  by  a powerful  local 
impression.  I stated  that  the  term  Counter -Irritation  was 
employed  to  express  this  action,  the  nature  of  it  being  but  ill 
understood.  A powerful  impression  on  any  surface  of  the 
body,  external  or  internal,  seems  to  be  capable  of  arresting 
and  diverting,  as  it  were,  the  attention  of  the  system,  and 
thus,  for  a time,  of  checking  a morbid  process.  Frictions  and 
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Sinapisms  act  on  the  skin  externally  on  this  principle.  So  do 
Blisters  and  Issues ; but  they  are  not  simply  counter-irritants, 
for  they  also  drain  away  the  serum  of  the  blood.  It  is  not 
now  Avithin  my  province  to  consider  such  an  action  on  the 
skin,  any  further  than  for  the  purpose  of  stating  that  similar 
local  impressions  on  the  mucous  surface  of  the  stomach  and 
intestines  are  capable  of  operating  on  the  same  principle. 

We  have  then  to  consider  what  are  the  local  actions  that 
medicines  are  capable  of  producing  on  these  surfaces. 

And  first  it  must  be  laid  down  as  a rule,  that  all  medicines, 
when  given  in  excess,  act  as  irritants  on  the  stomach  and  in- 
testines. This  is  more  especially  the  case  with  mineral  salts, 
Avith  the  bitter  and  astringent  principles  of  vegetables,  and 
with  acrid  and  resinous  matters.  By  irritating  the  stomach 
locally,  they  cause  vomiting;  by  causing  peristaltic  action  of 
the  bowels,  purging.  Some  of  them  are  actually  employed 
to  produce  these  effects,  and  will  be  presently  specified. 

The  corrosive  and  narcotico-acrid  poisons  may  produce  by 
this  local  action  a degree  of  irritation  sufficient  to  cause 
death.  In  the  case  of  the  first,  some  erosion  of  the  mucous 
surface  may  occur.  By  both  kinds  violent  vomiting  and 
purging  is  apt  to  be  produced,  and  succeeded  by  symptoms 
of  collapse.  These  last,  however,  are  not  therapeutic  agents, 
when  in  such  doses. 

Antidotes,  employed  to  counteract  these  poisons,  are  reme- 
dies which  are  given  to  act  locally  in  extraordinary  cases. 
There  are  three  chief  kinds  of  them ; Demulcents,  to  sheath 
the  irritated  surface,  and  protect  it  from  further  injury; 
Emetics  and  Purgatives,  to  get  rid  of  the  poison ; and  chemi- 
cal antidotes,  to  neutralize  it  or  render  it  insoluble  while  in 
the  stomach.  With  this  last  object,  acids  are  given  in  al- 
kaline, and  alkalies  in  aeid  poisoning.  The  soluble  salts  of 
Lead  may  be  precipitated  and  rendered  insoluble  by  sulphuric 
acid  or  sulphates.  Those  of  Mercury,  Copper,  and  Zinc,  by 
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albumen.  Tannic  acid  precipitates  tlie  vegetable  alkaloids. 
There  are  some  other  special  antidotes  of  the  same  kind.* 

Let  ns  now  consider  the  three  kinds  of  remedial  agents  in 
ordinary  use,  which  are  employed  for  the  purpose  of  producing 
a local  effect  on  the  mucous  surfaces,  before  absorption,  or 
without  absorption. 

a.  In’itant  Emetics. — Two  kinds  of  medicines  are  employed 
to  produce  Vomiting, — specific  emetics  and  irritant  emetics. 
The  former  act  from  the  blood ; the  latter,  by  local  irritation. 
In  the  same  way  that  irritation  of  the  external  surface  of  the 
body  will  sometimes  cause  at  the  same  time  the  direct  con- 
traction of  a neighbom’ing  muscle,  and  the  reflex  contraction 
of  others  at  a distance,  so  does  local  irritation  operate  on  the 
surface  of  the  stomach.  On  the  one  hand,  the  muscle  of  the 
stomach  itself  is  caused  to  contract,  so  that,  the  pylorus  being 
at  the  same  time  forcibly  closed,  it  tends  to  expel  its  contents 
in  the  -wrong  direction.  On  the  other  hand,  a large  set  of 
distant  muscles  is  thrown  into  sudden  action.  First,  a quick 
deep  breath  is  taken  by  means  of  the  inspiratory  muscles. 
Then  the  aperture  of  the  glottis  is  spasmodically  closed,  so 
that,  the  lungs  being  full,  the  diaphragm  cannot  be  pushed 
upwards.  Then  immediately  the  abdominal  muscles  contract,  * 
and  being  unable  to  act  on  the  diaphragm,  they  press  on  the 
stomach,  emptying  it  forcibly  of  its  contents. 

All  this  is  by  reflex  action,  and  follows  sympathetically  the 
contraction  of  the  stomach,  co-operating  with  it,  and  result- 
ing, like  it,  from  irritation  of  the  sensitive  mucous  surface.f 
Such  is  the  action  of  an  irritant  emetic.  (See  p.  56,  note.) 

* Thus  Sulphites  of  Potash  and  Soda  have  been  recommended  by 
Professor  Graham  and  others  to  destroy  the  Sarcina  ventriculi  and  the 
supposed  Cholera  fungi.  Quassia  and  bitters  have  also  been  given 
with  the  intention  of  poisoning  such  parasitic  vegetable  productions. 

t Occasionally,  as  in  certain  cases  of  Pyrosis,  slight  vomiting  may 
take  place  without  any  straining  effort  of  this  kind,  but  apparently  from 
the  contraction  of  the  stomach  alone. 
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NoWj  Tartar  Emetic  and  Ipecacuanha  do  not  act  in  this  way. 
When  injected  into  the  blood  elsewhere,  in  sufficient  quantity, 
they  are  found  to  produce  vomiting.  They  have  also  special 
actions  on  the  heart  and  lungs,  which  are  not  possessed  by 
merely  irritant  emetics.  They  seem  to  me  to  act  specifically 
on  the  Vagus  Nerve,  which  is  supplied  to  these  organs  as  well 
as  to  the  stomach,  and  to  cause  vomiting  by  deranging  its 
functions.  By  this  action  on  the  Vagus  while  in  the  blood, 
they  excite,  in  a special  way,  the  same  reflex  contractions 
which  are  produced,  in  the  case  of  an  irritant  emetic,  by  irri- 
tation of  the  extremity  of  that  nerve  in  the  mucous  mem- 
brane. They  are  thus  Neurotics,  or  nerve-medicines.  They 
are  not  gland-medicines ; or,  at  least,  there  is  no  proof  that 
they  are  excreted  by  the  stomach,  and  thus  they  do  not  come 
under  my  definition  of  Eliminatives.  All  substances  which 
touch  the  surface  of  the  stomach  cause  it  to  pour  out  its 
secretion. 

Specific  emetics  cause  nausea,  even  without  vomiting,  de- 
pressing the  action  of  the  heart  by  their  influence  over  the 
Vagus  nerve.  Irritant  emetics  scarcely  cause  nausea,  produ- 
cing only  a feeling  of  discomfort,  arising  from  the  inverted 
action  of  the  stomach. 

The  Sulphates  of  Zinc  and  of  Copper,  common  Salt,  and, 
among  vegetables.  Mustard  and  Horse-radish,  are  used  as  irri- 
tant emetics.  They  cause,  by  contact  and  irritation,  a large 
quantity  of  the  gastric  juice  to  be  poured  out.  This,  together 
with  the  emetic,  and  any  contents  of  the  stomach,  is  rejected. 
The  process  is  not  followed  by  much  inconvenience. 

Such  emetics  are  chiefly  used  when  we  wish  to  unload  the 
stomach  of  any  irritating  or  poisonous  matters ; but  not  when 
our  object  is  to  cause  nausea,  depression  of  the  heart’s  action, 
or  relaxation  of  the  muscles.  The  violent  action  which  they 
produce  may  possibly  act  on  remote  parts  on  the  principle  of 
counter-irritation.  Thus  emetics  of  various  kinds  arc  often 
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administered  in  the  early  stage  of  inflammatory  disorders^ 
and  have  been  laiown  sometimes  to  cut  them  short.  But 
such  an  effect  is  much  more  likely  to  be  produced  by  a spe- 
cific emetiCj  which  adds  to  this  counter-irritant  action  the 
production  of  nausea,  by  which  the  force  of  the  heart  is 
powerfully  depressed,  and  the  pulse  reduced.  Tartar  Emetic, 
the  most  powerful  of  these  specific  agents,  must  doubtless  be 
absorbed  to  a certain  extent  before  it  can  produce  its  effect. 
Thus  the  important  difference  between  the  modes  of  opera- 
tion of  irritant  and  specific  emetics  is,  that  the  former  do 
not  produce  vomiting  when  injected  into  the  blood,  but  act 
locally ; whereas  the  latter  act  from  the  blood  on  the  nerves. 
(Vide  Prop.  VIII.,  Specific  Sedatives.) 

That  Tartar  Emetic  acts  from  the  blood  may  now  be  considered  as  an 
established  fact.  Thus,  if  the  oesophagus  of  an  animal  be  tied  above  the 
cardia,  and  a solution  of  this  salt  iutroduced  into  it,  efforts  at  vomitiug 
follow.  Such  specific  emetics  must  either  act  upon  the  Vagus  nerve 
itself,  or,  which  is  much  the  same  thing,  on  that  part  of  the  nervous 
centre  with  which  this  nerve  is  connected, — the  medulla  oblongata. 
Whereas  it  seems  that  merely  irritant  emetics  have  the  power  of  at  once 
stimulating  the  ultimate  fibres  of  the  Vagus  which  are  distributed  to  tke 
stomach.  But  as  it  will  be  stated  directly  that  some  irritant  purgatives 
are  also,  after  their  absorption,  specific  purgatives,  so  is  it  still  a matter 
of  doubt  whether  some  of  these  irritant  emetics  may  not  be  also  capable 
of  acting  from  the  blood  as  specific  emetics. 

This  may  be  said  especially  of  the  Sulphates  of  Zinc  and  Copper.  Dr. 
Maclagan  made  some  experiments  upon  them  several  years  ago.  He 
found  that  section  of  both  nervi  vagi  deferred  the  action  of  these  two 
salts  until  long  after  the  time  at  which  they  had  previously  operated  on 
the  same  animals  with  these  nerves  uncut.  This  sustains  the  view 
afready  expressed,  of  their  operation  by  irritating  the  ultimate  filaments 
of  this  nerve.  But  as  in  one  instance  the  emetic  dose  did  ultimately  act 
after  the  section,  the  experimenter  reasonably  infers  that  this  can  hardly 
be  explained  but  by  supposing  the  absorption  of  the  salt,  and  its  subse- 
quent operation  on  that  part  of  the  mediiUa  where  the  Vagus  takes  its 
rise,  from  which  an  action  might  then  be  reflected  along  the  motor 
fibres.  But  the  sources  of  fallacy  in  such  inquiries  are  so  many  and  so 
great,  that  we  cannot,  of  course,  found  any  positive  statement  on  the 
result  of  one  experiment. 
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b.  Stomach-AruBsthetics. — There  is  a elass  of  medicines  used 
in  Gastrodynia  which  seem  to  act  locally  on  the  sentient 
nerves  or  surface  of  the  stomachy  in  the  same  way  as  Aconite 
acts  on  the  superficial  nerves  of  the  skin^  or  a plaster  protects 
from  irritation  a painful  ulcer.  Although  the  majority  of 
them  are  subsequently  absorbed^  yet,  in  order  to  exert  this 
particular  action,  it  is  not  necessary  that  these  should  pass 
beyond  the  substance  of  the  stomach  itself.  For  the  anodynes 
thus  used  do  not  seem  to  have  any  special  or  peculiar  tenden- 
cies towards  the  stomach  nerves.  But  if  introduced  into  the 
blood  elsewhere,  they  would  not  pass  the  nerves  of  the  stomach 
in  so  concentrated  a form  as  when  coming  directly  from  the 
mouth,  and  thus  would  not  be  so  useful  as  stomach-anaesthe- 
tics. Thus  this  action  depends  upon  local  contact,  and  is  so 
far  a local  action. 

Hydrocyanic  acid.  Creosote,  and  Nitrate  (also  called  Tris- 
Nitrate)  of  Bismuth,  are  the  most  useful  of  these  medicines. 
The  two  first  are  subsequently  absorbed,  and  pass  into  the 
blood.  The  third  is  a very  insoluble  salt.  It  acts  also  as  an 
astringent  on  the  mucous  surface  of  the  intestine,  and  is  pro- 
bably the  only  astringent  which  is  not  absorbed.  Being  in- 
soluble, its  action  is  quite  confined  to  the  mucous  sm’face. 
It  may  be  given  safely  in  very  large  doses  (as  ^j,  or  more), 
and  it  is  probable  that  its  ansesthetic  action  is  simply  me- 
chanical in  nature,  and  depends  upon  its  affording  a soothing 
sheath  to  the  irritable  and  painful  surface  of  the  stomach.  So 
that  it  is  only  by  covering  this,  and  not  at  all  by  an  influence 
on  the  stomach  nerves,  that  it  operates  as  a local  anaesthetic. 

Monneret  also  believes  its  action  to  be  purely  local.  So  do  Trous- 
seau and  Pidoux.  Monneret  has  given  as  much  as  5j  daily,  without  ill 
effects.  Lussanna  also  has  prescribed  large  doses,  but  he  considers  that 
a part  is  absorbed,  being  rendered  soluble  by  the  acid  fluid  of  the  sto- 
mach. It  is  just  possible  that  this  might  occur  in  some  conditions  of 
the  system,  and  peculiar  states  of  the  gastric  secretion  ; but  I think  even 
this  very  improbable.  It  covers  the  coat  of  the  stomach,  and  hinders 
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the  excretion  of  gastric  juice.  And  all  the  cachectic  symptoms  de- 
scribed by  this  writer  as  having  followed  its  long  use  may  be  explained 
by  this  obstruction  to  the  digestive  process.  A strong  argument  against 
its  absorption  is  derived  from  the  fact  that  it  can  never  be  discovered 
in  the  urine.  Lussanna  accounts  for  this'  by  supposing  that  as  soon  as 
it  enters  the  blood,  the  Bismuth  is  precipitated  by  the  alkaline  chlorides 
in  that  fluid,  and  thus,  being  rendered  insoluble,  is  incapable  of  excre- 
tion. But  what  would  become  of  the  patient  if  precipitations  were  thus 
to  take  place  in  his  blood ! — ( Gazzetta  Medica  Italiana  Federativa 
Toscana,  1852,  p.  44.) 

Hydrocyanic  acid  and  Creosote,, — general  sedatives, — act 
locally  as  anodynes  to  the  nerves  of  the  stomach. 

c.  Irritant  Cathartics. — As  there  are  two  kinds  of  Emetics, 
differing  in  their  mode  of  operation,  so  also  do  there  seem 
to  he  two  kinds  of  Cathartics.  But  the  distinction  between 
them  is  not  exactly  the  same.  As  with  the  Emetics,  one 
kind  seem  to  act  by  topical  irritation,  exciting  an  outpouring 
of  the  intestinal  secretions,  and  causing  an  expulsion  of  the 
contents  by  exciting  peristaltic  contraction.  But  Specific 
Emetics,  which  act  from  the  blood,  seem  to  produce  their 
effect  by  infiuencing  the  nerve  of  the  stomaeh ; so  that  they 
are  Neurotic  medicines.  Specific  Cathartics  act  differently. 
They  are  truly  Eliminatives.  They  exert  no  influence  over 
nerves,  but  they  operate  by  passing  out  of  the  blood  through 
the  intestinal  glands.  Like  Specific  Emetics  they  must  be 
first  absorbed.  But  whereas  the  chief  action  of  an  Emetic  is 
to  excite  contraction,  that  of  a Cathartic  is  to  increase  secre- 
tion, by  which  contraction  may  result  as  a secondary  effect. 
I will  not  now  enter  into  the  theory  of  Elimination,  which  I 
shall  have  to  consider  afterwards,  but  I wish  at  present  to 
distinguish  between  local  action  on  a surface,  and  specific 
■ action  on  a gland,  exerted  from  the  blood.  Many  substances 
used  as  purgatives  are  capable  of  absorption,  and  are  absorbed. 
But  it  seems  that  they  are  not  fit  to  remain  in  the  blood ; and 
after  passing  round  in  the  circulation,  they  are  expelled  by  the 
depurative  force  at  a point  near  to  that  at  which  they  prc- 
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viously  entered  by  the  laws  of  absorption,  namely,  the  mucous 
surface  of  the  bowels.  They  are  most  commonly  expelled  by 
the  glands  of  this  surface  somewhere  in  the  lower  or  fgecal 
portion  of  the  intestinal  canal,  which  is  more  engaged  in  se- 
cretion, but  less  active  in  absorption,  than  the  upper  part.  The 
increased  secretion  which  they  excite  causes  peristaltic  action, 
which  expels  both  it  and  them,  so  that  they  cannot  again  be 
absorbed. 

Such  a specific  Cathartic  would  be  capable  of  acting  thus 
if  introduced  into  the  system  at  any  point.  Castor  Oil  and 
Croton  Oil,  whether  received  into  the  stomach,  or  injected 
into  the  veins,  or  introduced  into  the  system  at  any  part, 
equally  produce  purging.  So  also  do  Rhubarb,  Aloes,  and 
Senna.  The  principles  of  these  medicines  have  been  detected 
in  the  blood  by  Tiedemann,  Gmelin,  and  others.  Colocynth 
and  Elaterium  have  also  been  proved  to  act  specifically.* 

It  is  to  be  inferred,  both  from  analogy  and  direct  experi- 
ment, that  other  resinous  Cathartics,  as  Jalap,  Scammony, 
and  Gamboge,  act  also  from  the  blood.  It  has  also  been  shown 
that  both  from  actual  experiment,  and  from  a consideration 
of  the  laws  of  the  process  of  absorption,  we  must  conclude 
that  saline  Cathartics  are  absorbed  into  the  blood  before  they 
cause  purging. 

But  we  have  now  to  do  with  Cathartics  that  act  by  topical 
irritation.  Which  are  they  ? I believe  that  the  same  resin- 
ous Cathartics  which  have  the  power  of  acting  specifically, 
may  have,  especially  when  in  large  doses,  a double  action. 
It  has  been  shown  that  resins  are  difficult  of  absorption ; 
and  whether  they  be  absorbed  or  not,  we  know  that  they 
must  irritate  the  intestinal  surface,  from  the  violent  griping 
which  often  attends  their  operation.  Thus  Scammony  does 
not  act  so  well,  and  does  not  gripe,  when  the  bowels  are  lined 

* Pereira’s  Materia  Medica,  2nd  edit.  vol.  ii.  pp.  1496,  1607,  and 
elsewhere.  See  also  above,  p.  51. 
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with  mucus.  Gamboge  and  Euphorbium  are  irritant  in  an 
extreme  degree^  and  are  therefore  too  dangerous  for  general 
use.  The  powder  of  Euphorbium  resin  has  been  used  as  an 
Errhine,  for^  by  irritating  the  mucous  membrane  of  the  nose^ 
it  increases  its  secretion.  This  illustrates  the  operation  of 
irritant  Cathartics.  A great  part  of  the  faeces  is  secreted  by 
the  mucous  membrane  of  the  bowel.  This  secretion  a Ca- 
thartic may  increase  by  mere  contact  and  irritation ; or,  being 
also  a specific  agent,  by  absorption  and  elimination  likewise.* 

Some  Cathartics  employed  as  Vermifuges,  as  the  hairs  of 
Mucnna  pruriens,  metallic  Mercury,  and  Tin  powder,  cannot 
be  absorbed  at  all,  and  must  act  solely  and  altogether  by  irri- 
tation. 

These  Vermifuges,  or  Anthelmintics,  are  employed  for  a strictly  local 
purpose — that  of  killing  and  expelling  intestinal  worms.  Any  powerful 
Cathartic  may  he  used  to  expel  them.  But  such  an  agent  should  gene- 
rally be  conjoined  with  a medicine  that  tends  directly  to  kill  the  para- 
site ; for  after  that  it  will  be  more  easily  dislodged.  For  this  purpose 
the  root  of  Male  Eem,  Kousso,  and  the  bark  of  the  root  of  Pome- 
granate, have  been  used  with  advantage  in  the  case  of  tape-worm. 
Ascarides  are  situated  low  down  in  the  intestine,  and  may  be  dislodged 
by  the  use  of  an  enema,  as  of  Salt.  ' 

Turpentine  is  often  very  efficacious  in  cases  of  this  kind,  being  at  once 
a poison  to  the  worms  and  a powerful  irritant  cathartic. 

I have  already  alluded  to  Nitrate  of  Bismuth,  as  acting  as  a quasi- 
astringent  to  the  mucous  surface  of  the  intestine,  although  apparently 
incapable  of  absorption.  It  has  been  used  with  advantage  in  diarrhoea, 
and  is  highly  recommended  by  Dr.  Theophilus  Thompson  in  the  di- 
arrhoea of  Phthisis.  It  absorbs  acrid  fluids,  and  protects  the  irritable 
surface.  Chalk  is  useful  in  diarrhoea  in  the  same  way,  but  adds  to  the 
above  operation  a power  of  neutrahzing  acidity. 

But  all  true  astringents,  being  soluble,  are  absorbed ; and  whep  they 
act  on  the  mucous  glands  of  the  intestines,  it  is  probably  from  the 
blood.  ' 

* Irritant  Cathartics,  like  irritant  emetics,  may  sometimes  affect  re- 
mote parts  on  the  principle  of  counter-irritation.  Some  explain  in  this 
way  the  use  of  purgatives  in  disorders  of  the  brain,  but  there  are  other 
reasons  which  seem  to  account  for  this  still  more  satisfactorily,  (v. 
Chap.  IV.  Art.  Purgatives.) 
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It  lias  been  supposed  by  M.  Poisseuille  and  others  that  the  action  of 
Opium  in  confining  the  bowels  is  to  be  attributed  to  a power  of  checking 
the  process  of  endosmosis,  said  to  be  possessed  by  a solution  of  Morphia. 
I shall  afterwards  state  my  reasons  for  discrediting  this  explanation. 
{v.  Chap,  IV.  Art.  Opium.) 

Thus  we  have  eoncluded  the  list  of  substances  which  seem 
to  act  locally  on  the  mucous  surface,,  without  passing  into  the 
blood. 

Having  previously  endeavoured  to  explain  the  various  modes 
in  which  medicines  are  absorbed  and  pass  into  the  bloody  and 
having  now  defined  the  action  of  some  few  before  absorption, 
the  greater  part  of  our  investigation  remains  still  to  be  ac- 
complished. The  actions  of  medicines  in  the  blood,  and  their 
various  and  complicated  operations  in  the  cure  of  diseases, 
have  to  be  traced  out,  and,  if  possible,  accounted  for. 

The  remaining  six  Propositions  concern  the  behaviour  of 
medicines  after  their  passage  into  the  blood.  The  first  two 
of  them  are  comparatively  unimportant.  The  Fifth  is  merely 
an  extension  of  the  First  Proposition, — in  which  the  same 
rule  is  applied  to  the  blood  which  was  there  proved  of  a sur- 
face,— and  indeed  follows  in  part  from  the  latter.  The  Sixth 
Proposition  defines  three  kinds  of  changes  which  certain  me- 
dicines are  liable  to  undergo  during  their  stay  in  the  system. 

Prop.  V. — That  the  medicine,  when  in  the  blood,  must  permeate 
the  mass  of  the  circulation,  so  far  as  may  he  required  to 
reach  the  parts  on  which  it  tends  to  act. 

That  there  are  two  possible  exceptions  to  this  rule  .- 

a.  The  production  of  sensation  or  pain  at  a distant  point. 

b.  The  production  of  muscular  contraction  at  a distant 
point. 

We  might  already  have  concluded  that,  as  a general  rule, 
it  is  impossible  for  medicines  to  exert  their  primary  action  on 
a remote  part  by  nervous  or  any  other  agency,  but  that  they 
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must  actually  reach  the  part  -which  they  affect  by  means  of 
the  circulation.  The  experiments,,  already  quoted,  of  Mageii- 
die,  Blake,  and  others,  show  that  even  those  medicines  and 
poisons  which  tend  most  powerfully  to  influence  the  nervous 
centres,  cannot  act  by  nervous  connection,  or  without  being 
allowed  to  pass  on  in  the  blood.  They  must  actually  reach 
the  brain,  before  they  can  act  upon  it.  The  circulation  of  the 
blood  is  sufficiently  quick  to  allow  of  this. 

The  action  of  nerve-medicines  when  applied  to  a part,  being- 
similar  to  that  which  follows  their  absorption,  would  alone 
render  it  highly  probable  that  in  the  latter  case  they  reached 
the  part  in  the  blood.  Thus  Morphia,  Hydrocyanic  acid, 
Chloroform,  and  Aconite,  benumb  the  superficial  nerves ; 
Belladonna  dilates  the  pupil;  and- Strychnia  augments  mus- 
cular irritability;  whether  locally  applied,  or  administered 
through  the  stomach. 

Neurotic  medicines  have  even  been  deteeted  after  death  in 
the  parts  and  organs  which  they  influence.  Thus  Alcohol 
has  been  found  in  the  brain,  and  Lead  in  the  spinal  cord  and 
muscles.  / 

From  these  various  facts  we  may  conclude,  that  however 
near  these  remedies  may  be  brought  to  that  part  of  the  nerv- 
ous system  over  which  their  power  extends,  whether  it  be 
centre  or  periphery,  they  do  not  in  general  affect  it,  unless 
thev  are  allowed  to  reach  it. 

And  what  is  proved  of  nerve-medicines  holds  good  stUl 
more  olmously  with  medicines  that  act  on  the  blood,  and  on 
blood-disorders.  Nearly  all  of  these  have  been  found  to  exist 
in  the  blood,  and  to  pervade  the  whole  mass  of  the  eircula- 
tion,  wherever  at  first  introduced. 

The  glands  of  the  body  form  a third  case,  in  which  w'e 
require  proof  of  actual  local  access.  This  matter  will  be  dis- 
cussed wdien  we  have  to  consider  the  subject  of  Eliminative 
medicines,  when  I shall  attempt  to  show  that  the  majorit}'^  of 
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those  medicines  actually  pass  tlirough  and  are  excreted  by  tlic 
glands  which  they  afFcct.  When  Mercury  is  chemically  de- 
tected in  the  secretions  of  the  liver  and  bowels ; Sulphur  in 
that  of  the  skin ; Tiu’pentine  and  Copaiba  in  that  of  the  kid- 
neys; it  is  evident  that  these  substances  must  have  reached 
bodily  the  glandular  organs  to  which  their  action  is  directed. 

Astringents  are  medicines  which  from  the  very  nature  of 
their  action — apparently  a chemical  one — cannot  operate  at 
all  without  touching  the  muscular  fibre^  which  they  cause  to 
become  contracted. 

But  in  lajdng  down  this  rule  of  the  necessity  of  local  access 
for  the  production  of  the  primary*  eflPect  of  a medicine,  we 
must  be  careful  that  we  do  not  make  it  too  absolute.  No 
'proper  medicinal  action  can  be  conducted  along  a nerve-fibre. 
But  in  saying  that  no  action  at  all  can  be  propagated  by  the 
agency  of  the  nervous  system,  we  do  not  make  proper  allow- 
ance for  the  vital  properties  of  nerves.  The  vital  nature  of 
common  nerve-fibre  is  such  that  two  actions  can  be  conduct- 
ed along  it ; — an  impulse  producing  sensation,  or  an  impulse 
producing  muscular  action,  at  a distant  point.  It  is  known 
that  an  impression  on  the  terminal  extremity  of  a sensory 
nerve  is  capable  of  producing  either  sensation  or  motion  at  a 
distance,  by  what  is  called  reflex  nei'vous  action.  Though  this 
impression  must  pass  through  the  brain  or  spinal  cord,  yet 
these  centres  are  not  appreciably  afiected  by  it.  Now  it  is 
possible,  though  it  does  not  often  happen,  that  the  action  of  a 
medicine  on  the  extremity  of  a nerve  may  cause  this  distant 
action,  without  that  medicine  reaching  the  part  at  which  it  is 
manifested.  It  is  obvious  too  that  such  a medicine  as  Stiych- 

* The  process  of  cure  by  counter-irritation  may  be  ascribed  to  the 
secondary  action  of  some  medicines.  Such  an  operation  may  take  place 
at  a distance  from  the  part  affected ; but  it  is  attributable  to  a peculiar 
affection  of  the  neiwous  system,  and  has  no  necessary  connection  with 
the  primary  or  proper  action  of  a medicine.  Vide  p.  57. 
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Ilia  may  cause  contractions  of  muscles  at  a distance  from  the 
brain  and  spinal  cord  by  stimulating  those  centres.  Here  the 
jn'oper  action  is  on  the  centre ; it  is  this  nervous  centre  that 
stimulates  the  muscles,  not  the  medicine. 

Having  made  allowance  for  the  physiological  characters  of 
nerve,  we  must  also  take  notice  of  the  vital  properties  of 
muscular  fibre.  We  sometimes  find,  especially  in  the  case  of 
unstriped  muscle,  that  when  one  part  of  a muscular  organ  is 
caused  to  contract,  a wave  of  eontraction  is  propagated  along 
the  fibres ; and  this  action  may  even  be  extended  to  a neigh- 
bouring muscle,  either  by  contact  or  sympathy.  In  one  or 
two  cases  it  seems  that  muscular  contraction  may  occur  in 
this  way  as  the  result  of  the  action  of  a medicine. 

We  will  now  consider  separately  the  two  exceptional  cases. 

a.  A medicine  may  occasionally  produce  pain  or  sensation 
at  a distant  part,  without  reaching  that  part.  We  often  find 
that  a morbid  action  at  one  part  of  the  body  is  eapable  of 
producing  pain  or  uneasiness  at  another  distant  part  by  a re- 
flex nervous  action.  We  are  familiar  with  instances  of  this 
among  the  symptoms  of  disease.  The  pain  in  the  knee  which 
occurs  in  disease  of  the  hip-joint ; in  the  left  arm,  in  some 
cases  of  heart  disease  \ and  in  the  right  shoulder,  in  disorders 
of  the  liver ; are  examples.  Certain  impressions  on  the  sur- 
face of  the  stomach  may  cause  such  a reflex  pain.  Swallow- 
ing a piece  of  ice  will  sometimes  produce  pain  over  the  brow ; 
and  it  is  likely  that  the  headache  wliieh  follows  over-eating, 
or  a large  dose  of  a tonic  medicine,  may  result  in  a similar 
way  from  mere  irritation  of  the  stomach.  Any  irritant,  as 
a solution  of  Iron,  Arsenic,  or  Zinc,  will  do  the  same.  The 
action  of  a violent  purgative  will  eause  headache  while  it  lasts. 
Although  we  cannot  deny  the  possibility  of  other  aetions  of 
the  same  kind,  yet  there  arc  so  few  medicines  which,  in  or- 
dinary and  safe  doses,  are  capable  of  producing  pain  in  any 
way,  that  it  becomes  difficult  or  impossible  to  adduce  a satis- 
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factory  example  of  an  agent  which  operates  on  distant  parts 
in  this  manner  Avhen  in  the  blood. 

b.  A medicine  may  occasionally  produce  muscular  contrac- 
tion at  a distant  part,  without  reaching  that  part.  This  may 
be  done  in  two  ways;  either  by  a nervous  action^  or  by  a 
propagation  of  the  contraction  from  one  muscle  to  another  in 
its  neighbourhood.  Of  the  first  we  have  a good  example  in 
the  eonvulsive  contractions  produced  by  the  aetion  of  Stryeh- 
iiia  on  the  nervous  eentres.  It  may  also  follow  an  impression 
on  a surface.  Thus  we  have  already  seen  that  the  irritation 
of  the  mucous  membrane  of  the  stomaeh^  and  probably  of  the 
filaments  of  the  Vagus  nerve  distributed  in  it,  whieh  preeedes 
the  act  of  vomiting,  may  cause  the  contraction  of  the  muscles 
of  the  abdomen. 

The  propagation  of  contraetion  from  one  muscular  organ 
to  another  appears  to  take  plaee  in  the  ease  of  violent  pur- 
gatives, partieularly  some,  as  Aloes  and  Savine,  which  act 
on  the  low'est  portion  of  the  large  intestine,  exciting  it  to  a 
peristaltic  contraction, — whose  aetion  may  thus  be  extended 
to  the  eontiguous  Uterus  in  the  female,  eausing  it  also  to 
contraet.  This  renders  the  employment  of  such  medicines 
dangerous  in  cases  of  pregnaney,  as  tending  to  produce  abor- 
tion. In  other  cases  these  agents  may  be  useful ; for  by  the 
irritation  and  congestion  whieh  follows  this  action  on  the 
Uterus,  they  may  cause  the  appearance  of  the  menstrual  se- 
cretion when  deficient  or  retained.  This  also  is  the  result  of 
an  action  on  a sm’face. 

Now,  though  in  such  cases  the  aetion  of  a medicine  seems 
to  be  eontinued  from  the  part  where  it  is  situated  to  a distant 
point,  there  are  altogether  but  few  examples  of  such  an  action 
by  a remedy  in  the  blood.  Yet,  though  it  is  not  reasonable 
to  deny  the  possibility  of  sueh  a thing,  such  instances  are  eer- 
tainly  rare,  and,  being  eases  of  the  manifestation  of  their  vital 
properties  by  nerve  and  muscle,  rather  than  of  the  proper 
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action  of  a medicine,  must  not  be  considered  to  invalidate  the 
above  proposition,  wliicb,  as  a general  rule,  is  of  considerable 
' importance. 

Prop.  VI. — That  while  in  the  blood,  the  medicine  may  undergo 
change,  which  in  some  cases  may,  in  others  may  not,  affect 
its  influence.  That  these  changes  may  be — 

a.  Of  Combination. 

b.  Of  Reconstruction. 

c.  Of  Decomposition.* 

Before  advancing  to  the  consideration  of  the  modes  in 
Avbicb  medicines  operate  in  the  cure  of  disease,  it  is  of  im- 
portance to  mention  that  some  of  them  are  liable  to  undergo 
changes  in  the  animal  organism,  because  in  particular  cases 
these  changes  may  materially  affect  their  action,  and  in  all 
cases  they  have  some  bearing  upon  it.  With  a view  to  this 
point  I have  divided  these  changes,  somewhat  arbitrarily,  into 
three  kinds, — of  which  the  first  does  not  hinder  the  effect  of 
a medicine — the  second  may  alter  it  slightly — and  the  third 
entirely  changes  or  neutralizes  it.  Some  of  these  changes 
have  to  be  considered  more  at  length  in  the  progress  of  the 
Essay,  so  that  here  I will  only  give  an  outline  of  them. 

Changes  of  combination. — The  chief,  and  indeed  almost  the 
only  Avay  of  detecting  changes  in  medicines,  is  by  taking  no- 
tice of  their  effect  upon  the  composition  of  the  secretions. 

Now  in  the  blood  we  have  a slight  excess  of  alkali ; in  the 
urine,  an  excess  of  acid.  Acids  and  alkalies  are  often  given 
as  medicines;  and  as  it  is  not  right  that  there  should  be 
much  excess  of  either  in  the  blood,  both  are  generally  soon 
neutralized' in  the  system,  and  reduced  to  salts.  This  may 

* “ Moat  remedies  are  subject  to  chemical  changes  diulng  their  pas- 
sage through  the  animal  system.  These  changes  are  regulated- by  ordi- 
nary chemical  laws  ; they  may  tlierefore  bo  foretold,  and  even  made 
available  in  the  cure  of  disease.” — Micdhe,  op.  cit. 
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sometimes  occur  before  absorption,  Imt  perhaps  more  often 
after  it.  Now,  it  may  seem  strange  for  me  to  say  that  this 
neutralization  does  not  destroy  their  influence.  But  it  really 
does  not ; for  in  being  neutralized  they  diminish  in  the  blood, 
and  in  the  system  generally,  the  quantity  of  basic  or  of  acid 
matter,  and  thus  tend  to  alter  the  reaction  of  the  secretions. 
Though  an  acid  may  combine  in  the  blood  with  Soda,  or  with 
salts  of  Soda,  yet  by  so  doing  it  causes  an  excess  of  some 
other  aeid,  probably  an  animal  acid,  which,  being  set  free,  acts 
on  the  secretion  of  urine  much  in  the  same  way  that  the  first 
acid  would  have  done.  It  is  easier  to  render  the  urine  alka- 
line than  to  make  it  acid,  for  two  reasons ; first,  as  I shall 
show  hereafter,  an  acid  may  pass  out  tlrrough  other  glands 
besides  the  kidneys ; and  secondly,  an  alkali  is  not  so  easily 
neutralized,  either  before  or  after  absorption,  the  blood  being 
already  more  or  less  alkaline. 

A large  quantity  of  acid  would  easily  overcome  the  feeble 
reaetion  of  the  blood,  and  thus,  by  remaining  free.  Sulphuric 
and  other  acids  are  enabled  to  act  as  astringents  on  certain 
of  the  glands. 

Other  changes  of  combination  have  already  been  shown  to 
take  place  during  the  process  of  absorption.  Alkalies  and 
their  carbonates  are  more  or  less  neutralized  by  the  stomach 
acid.  Substances  soluble  in  alkalies  are  probably  absorbed  in 
such  solution.  Thus  Iodine  passes  out  in  the  urine  as  Iodide 
of  Sodium.  Calomel,  Chalk,  Magnesia,  and  metallic  oxides, 
as  well  as  other  insoluble  medicines,  are  taken  up  in  the  so- 
luble form,  in  which  only  they  are  capable  of  acting.  But 
we  are  now  concerned  with  medicines  in  the  blood.  And 
here  I must  protest  against  the  idea  that  all  chemical  affinities 
have  free  play  in  that  liquid.  If  it  were  so,  many  of  our 
most  valuable  medicines  would  be  decomposed  and  rendered 
insoluble  there.  All  the  mineral  salts  would  be  precipitated 
bv  the  free  Soda  in  that  fluid.  Acetate  of  Lead  would  be 
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immediately  decomposed  by  sulphates^  and  Nitrate  of  Silver 
precipitated  by  chlorides.  It  is  probable  that  the  vital  forces^ 
as  well  as  the  viscidity  of  the  plasma,  exert  a retarding  or 
controlling  power  over  such  chemical  .tendencies. 

Some  substances  are  decomposed  while  passing  out  of  the 
body.  Decomposing  matters,  in  the  intestines  and  in  the 
saliA  a,  cause  the  formation  of  Sulphuret  of  Iron  while  chaly- 
beates  are  taken,  which  blackens  the  faeces  and  of  Sulphuret 
of  Lead,  wheu  lead  is  taken  for  some  time,  producing  the  well 
known  blue  line  on  the  gums. 

Changes  of  Reconstruction. — The  elements  of  a body  may 
be  disturbed  in  the  system,  and  combined  together  anew, 
without  any  material  or  apparent  alteration  of  its  properties. 
Probably  many  changes  of  this  kind  occur,  but  only  some 
isolated  instances  have  been  verified.  Thus  Tannic  acid,  ac- 
quiring Oxygen,  changes  into  Gallic.  Benzoic  and  Cinnamic 
acids  are  converted  into  Hippuric  acid,  which  passes  out  in 
the  urine.  Turpentine  changes  into  a volatile  oil,  which  com- 
municates to  the  urine  an  odour  of  violets.  Ferridcyanide  of 
Potassium  changes  in  the  system  into  Perrocyanide.  Some  of  / 
these  changes  will  be  afterwards  considered  more  at  length. 

Changes  of  Decomposition. — By  this  I mean  such  a dis- 
arrangement of  elements  as  shall  neutralize  or  reverse  the 
action  of  a medicine. 

There  is  free  Oxygen  in  the  blood,  and  the  most  import- 
ant change  to  which  all  organic  substances  are  liable  there  is 
oxidation. 

This  probably  occurs  in  many  cases.  It  always  takes  place 
with  the  starchy  elements  of  the  food,  and  with  those  parts 
of  .the  nitrogenous  tissues  that  have  done  their  work,  and  are 
preparing  to  be  excreted  from  the  body.  These  latter  pass 

* Lus.sauna  states  that  the  use  of  Bismuth  in  large  doses  causes 
blackening  of  the  focces  in  the  same  way.  — {Gazzetta  Med.  Italiana 
Fed.  Toscana,  1852.) 
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out  in  tlic  rcual  secretion  iu  the  form  of  Urea,  Uric  acid,  etc. 
If  rc-introdueed  into  the  system,  Urea  a^aiii  passes  out  unal- 
tered into  the  urine,  hut  Uric  acid  is  still  further  oxidized, 
formiug  Urea  and  Oxalic  acid,  the  latter  being  excreted  in 
eomhinatiou  Avith  Lime.* 

Carbonated  drinks  also  cause  an  increase  of  Oxalate  of 
Lime  in  the  urine,  part  of  the  free  Carbonic  acid  being  oxi- 
dized into  Oxalic  acid.  Some  mineral  compounds  undergo 
oxidation  in  the  system ; as  Sulplmret  of  Potassium,  which 
passes  into  the  urine  as  Sidphate.  This  probably  happens  also 
to  mauA^  organic  principles.  For  example,  Salicine  changes 
iu  the  blood  into  Ilydrurct  of  Salicyle,  which,  like  so  many 
other  substances  sirailaidy  produced,  passes  out  in  the  urinary 
secretion,  t 

'B}'  this  oxidation  AVbhlcr  has  proved  that  the  salts  of  the 
alkalies  with  vegetable  acids  are  changed  iu  the  blood  into 
alkaline  carbonates.  From  being  first  neutral,  they  become 
noAV  alkaline  in  their  reaction,  and  aflect  the  uinne  in  the 
same  wav  as  free  alkalies. 

( Jlde  Htpmatica,  ord.  Adda,  Alkalia,  Tonica,  Solventia.) 

V^  e have  now  to  treat  of  the  actions  of  medicines  iu  the 
blood.  These  are  recited  in  the  four  remaining  Propositions. 

The  seventh  treats  of  Hiematics,  acting  primarily  in  the 
blood. 

The  eighth  treats  of  Neurotics,  passing  from  the  blood  to 
the  nerves. 

The  ninth,  of  Astringents,  piassing  to  muscular  fibre. 

The  tenth  and  last  treats  of  Eliminatives,  Avhich  pass  out  of 
the  body  through  the  glands. 

* See  Lehmann  s Physiological  Chemistry,  vol.  ii.,  Art.  “Urine.” 

t This  product  has  an  agreeable  odour,  and  is  identical  with  the 
Oil  of  jNIeadow-sweet.  It  may  be  similarly  formed  in  otlier  animal  sys- 
tems. Thus  Liebig  finds  that  the  Chrysomela  Popiili,  an  insect  which 
feeds  on  the  leaves  of  the  Avillow  imd  poplar,  excretes  Hydriuvt  .of  Sa- 
licvlc.  (See  also  Pereira  on  Aqua  Casforei,  Pliarm.  Jouru.  xi.  p.  200.) 
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Prop.  Yll. — That  a first  class  of  medicines,  called  Haematics, 
act  ivhile  in  the  blood,  which  they  influence.  That  their 
action  is  permanent. 

1.  That  of  these,  some,  called  Restoratives,  act  by  supply- 
ing, or  causing  to  be  supplied,  a material  wanting,  and 
may  remain  in  the  blood. 

2.  That  othe?'s,  called  Catalytics,  act  so  as  to  counteract 
a morbid  material  or  process,  and  must  pass  out  of  the 
body. 

Supposing  that  a medicine  has  fairly  passed  into  the  blood, 
and  circulates  round  with  it,  there  are  now  two  ways  in  which 
it  may  behave  itself. 

In  the  first  place,  it  may  have  a tendency  towards  some 
tissues  or  parts  of  the  body,  on  which  to  exert  its  powers,  as 
the  nerves,  or  the  glands,  or  muscular  fibre,  and  may  use  the 
blood  only  as  a vehicle  by  which  most  readily  and  easily  to 
attain  to  these.  Such  are  Neurotics,  Astringents,  and  Elimi- 
natives.  They  may  not  aflfect  the  blood,  but  they  must  pass 
through  it.  ' 

But  there  is  another  and  still  more  important  class  of 
medicines,  whose  action  is  particularly  directed  towards  the 
blood  itself.  The  blood,  after  their  action,  is  different  from 
what  it  was  before.  It  may  be  a change  for  the  better  or  for 
the  worse ; but  there  certainly  is  a change.  Medical  au- 
thors, with  few  exceptions,  have  been  very  backward  to 
acknowledge  the  existence  of  medicines  of  this  description. 
But  even  those  who  would  fain  have  classed  all  medicines  as 
stimulants  or  sedatives,  differing  only  in  the  kind  or  degree 
of  their  action  on  the  nervous  system,  have  in  many  cases 
been  obliged  to  confess  that  there  is  a set  of  remedies  which 
they  call  ^ Alteratives,^  whose  action,  though  slower,  is  more 
certain  and  more  durable  than  that  of  the  former.  It  is 
allowed  tliat  they  alter  the  condition  of  the  blood.  To  sup- 
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pose  that  they  do  so  by  first  influencing  the  nerves,  is  to 
adopt  a circuitous  and  uncalled-for  explanation.  It  is  proved 
that  they  pass  into  the  blood.  It  is  known  that  when  ac- 
tually applied  to  nerves,  they  do  not  affect  them.  From  these 
considerations  merely,  without  further  evidence,  it  would  seem 
tolerably  clear  that  they  act  by  influencing  the  blood  itself, 
simply  and  solely.  But  this  it  will  be  my  business  to  prove 
more  at  length  directly. 

Such  medicines,  then,  I have  designated  Hsematics,  a simple 
and  expressive  term  which  has  been  used  by  others  before  me. 


Considered  as  agents  in  the  hands  of  the  practical  physician,  Haema- 
tics may  be  said  to  differ  from  the  three  other  classes  of  medicines  in 
two  important  particulars.  (1.)  They  act  on  the  blood,  and  on  the  sys- 
tem generally.  They  therefore  are  of  use  to  control  or  cure  diseases,  in 
which  usually  the  system  is  at  fault,  and  not  a part  of  it  only.  But 
the  others  act  on  certain  parts  of  the  system,  and  are  directed  against 
certain  conditions  of  those  parts.  They  control  symptoms.  (2.)  The 
medicinal  action  of  Hsematics  is  chiefly  shown  in  morbid  conditions  of 
the  blood,  or  system  at  large.  It  is  not  evidenced  upon  a healthy  man. 
The  only  exception  to  this  occurs  in  the  case  of  Aliments,  or  articles  of 
food,  the  flrst  order  of  Bestorative  Hsematics.  And  even  this  exception 
is  rather  apparent  than  real,  for  in  fact  Hunger  and  Decay  must  be 
considered  as  diseases,  and  food  as  medicine  given  to  cure  them.  Hse- 
matics then  do  not  evidence  their  proper  action  on  a healthy  man.  But 
remedies  of  the  three  other  classes,  producing  changes  or  affections  of 
particular  organs  or  parts  of  the  body,  and  not  absolutely  requiring  a 
diseased  condition  of  the  organ  before  such  changes  can  be  effected,  do 
accordingly  exert  their  action  upon  a healthy  man.  I have  already 
alluded  to  this  action  on  the  healthy  system  as  being  named  by  most 
writers  Physiological  action.  It  is  Therapeutical  action,  or  operation 
on  a diseased  system,  which  is  most  borne  in  view  in  my  arrangement. 
It  is  altogether  of  most  importance  to  us.  For  if  we  desire  to  cure 
disease,  we  must  consider  medicines  as  acting  on  disease.  Having  first 
discovered  their  therapeutical  principle  of  action,  then  is  our  time  to 
speak  of  their  operation  on  the  healthy  body,  and  to  inquire  how  far 
this  working  resembles  or  coincides  vdth  the  former.  And  we  shall  then 
find,  as  I have  just  said,  that  the  physiological  and  therapeutical  actions 
of  Hajmatics  are  different.  Given  to  a healthy  man,  tliey  are  either 
inoperative  or  poisonous.  That  which  in  a small  dose  is  remedium 
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to  the  sick,  may  have  to  bo  given  in  a large  close  to  be  venemim  to  the 
healthy.  Thus  Acids  and  Alkalies,  given  in  small  doses  to  a healthy 
man,  produce  little  or  no  effect ; given  in  large  doses,  they  cause  wast- 
ing; whereas  Arsenic,  Mercury,  and  the  Catalyties  generally,  are  always 
more  or  less  poisonous  in  a healthy  system.-  But  suppose  the  existence 
of  certain  diseased  conditions,  and  the  case  is  changed.  The  alkab  is  re- 
quired to  neutralize  an  abnormal  acidity ; and  the  Mercury  counteracts 
in  the  blood  the  syphilitic  poison.  So  that  the  therapeutical  use  of  Hae- 
matics differs  from  their  physiological  action,  inasmuch  as  it  demands 
the  pre-existence  of  some  special  condition  of  the  system.  But  with  the 
three  other  classes  the  case  is  different.  Although  their  action  is  doubt- 
less much  modified  by  particular  states  of  the  organs,  yet  they  act  simi- 
larly on  the  nerves,  muscular  fibre,  and  glands,  whether  these  are  in 
a state  of  health,  or  the  contrary.  Opium  will  stupefy  the  brain,  and 
Digitalis  weaken  the  heart,  as  well  in  healthy  as  in  diseased  systems. 
The  therapeutic  use  of  Neurotics,  Astringents,  and  Eliminatives,  is  not 
to  coitnteract  blood  diseases,  but  local  symptoms  ; to  control  morbid 
affections  of  the  various  organs,  by  their  power  to  produce  affections  of 
an  opposite  character. 

It  is  obviously  necessary  that  a medicine  of  this  class  should 
be  absorbed. 

Now  some  of  them  tend  in  the  end  to  act  on  the  nerves 
or  on  the  glands^  not  merely  indirectly,  but  by  bodily  contact.  , 
But,  whatever  their  subsequent  action,  they  exert  a primary 
and  apparent  influence  on  the  blood  itself.  A little  reflection 
will  con^ince  us  that  these  remedies  are  more  efficient  than 
any  others  that  can  be  selected  out  of  the  armoury  of  physic. 

It  is  easy,  and  satisfactory  for  the  time,  to  allay  nervous 
excitement  by  employing  a sedative,  or  by  using  a stimulant 
to  communicate  to  the  system  a temporary  strength.  It  is 
easy  to  knock  down  an  inflammation,  or  to  evacuate  morbid 
humours,  by  stirring  up  the  glands  with  a powerful  elimina- 
tive. But  these  are  all  at  the  best  but  temporary  measures. 
Unless  the  exigency  be  also  of  a temporary  character,  the 
disorder  may  soon  return  with  unabated  violence ; again  is 
the  patient  bowed  down  by  its  strong  hand ; again  is  tlie  fatal 
termination  seen  looming  in  the  distance  but  too  distinctly. 
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Tlien  has  the  physician  to  call  to  his  aid  more  potent  means, 
remedies  of  more  permanent  and  certain  efficacy.  The  dis- 
ease is  in  the  blood — ever  circulating,  breeding,  and  destroy- 
ing. It  is_ there  that  it  must  be  met ; let  the  physician  strike 
boldly  and  warily  there,  if  he  would  effect  a cure. 

These  medicines,  then,  act  in  the  blood.  How  they  do 
so,  and  in  what  way  they  prove  of  use  in  the  cure  of  dis- 
ease, I shall  next  have  to  show,  while  attempting  to  prove 
the  proposition  in  which  I have  briefly  stated*  this  mode  of 
operation. 

Hgematics  are  very  numerous,  and  very  important : I shall 
thus  devote  some  space  to  their  consideration.  But  I must 
first  lay  down  a broad  distinction  betAveen  the  two  divisions 
of  Hsematic  medicines.  The  diseases  in  which  they  are  used 
appear  all  to  originate  in  the  blood,  however  they  may  mani- 
fest themselves. 

Now  some  of  these  diseases  originate  in  a want  of  some 
principle  or  constituent  of  the  blood,  which  Avant  causes  an 
aberration  of  the  vital  functions. 

Thus,  in  anaemia,  there  is  a deficiency  of  the  Haematosin 
of  the  blood  corpuscles.  In  simple  debility  a Avant  of  a similar 
nature  probably  exists.  In  rheumatic  fever  and  other  disor- 
ders an  excess  of  acid  is  formed  and  eliminated,  possibly  from 
a Avant  of  the  alkab  by  Avhich  it  should  be  neutralized.  In 
common  inflammatory  fever  there  is  an  abnormal  oxidation 
of  the  Proteinaceous  compounds,  possibly  arising,  as  we  shall 
see  hereafter,  from  a failm’e  of  some  principles  Avhich  are  the 
proper  food  of  the  oxygen.  In  diseases  causing  urinary  de- 
posits there  is  a want  of  those  principles  Avhich  should  natu- 
rally retain  them  in  solution.  In  typhoid  fever  there  is  said 
to  be  an  excess  of  basic  matter,  and  a deficiency  of  acid,  in  the 
blood.  In  pulmonary  phthisis  there  is  a deficiency  of  fat  in 
the  system.  In  the  latter  stage  of  malignant  cholera  there 
is  an  absence  of  Avatery  particles  in  the  blood.  Some  sup- 
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pose  that  in  scurvy  there  is  a want  of  the  salts  of  Potash  in 
tlie  blood. 

These  diseases  then,  in  some  of  which  the  want  is  proved, 
in  others  partly  hypothetical,  may  be  treated  by  medicines 
which  supply  the  deficient  matter,  and  thus  restore  a right 
state  of  things.  They  may  supply  it  to  the  blood  directly,  or 
else  cause  it  to  be  generated  there.  The  former  of  these 
modes  of  restoration  seems  to  be  the  most  frequent,  and  may 
possibly,  when  we  shall  know  more  of  such  matters,  be  found 
to  occur  in  all  cases.  This  division  of  Haematics  I have  named 
Restoratives  (Restaurantia) . Their  action,  as  we  shall  see,  is 
in  some  cases  apparent,  in  others  more  obscure.  They  restore 
the  blood  directly  to  its  proper  condition,  if  there  is  only  a 
deficiency,  but  they  do  not  in  general  seem  to  have  the  power 
of  counteracting  any  morbid  or  active  material  that  may  exist 
in  the  blood.  Nor  do  they,  except  in  large  doses,  exert  them- 
selves any  peculiar  action  on  that  fluid.  In  these  respects 
they  differ  from  the  other  division  of  Hsematics.  They  also 
differ  in  another  important  character.  Each  Restorative  has 
in  healthy  blood  a substance  analogous  to  or  identical  with 
itself : it  replaces  this  when  deficient. 

Not  so  with  other  Hsematics.  There  is  in  general  nothing- 
in  the  blood  corresponding  to  them — or  if  there  be  in  some 
cases,  they  are  not  introduced  with  the  intention  of  supplying 
its  want.  Thus  Restoratives  may  remain  in  tlie  system,  and 
are  intended  so  to  do ; but  these  may  not  remain.  They  must 
pass  out.  In  so  doing  they  come  under  the  head  of  Elimina- 
tives,  or  that  of  Astringents.  This  is  their  secondary  action, 
distinct  from  their  primary  and  most  important  operation. 
AYhat  then  is  the  curative  action  of  these  remedies  ? 

A large  class  of  diseases  depends  on  the  presence  in  the 
blood  of  a morbid  material,  or,  what  amounts  to  the  same 
tiling,  oil  the  constant  working  of  a morbid  process  in  tliat 
fluid.  Some  of  tlicsc,  as  the  eruptive  fevers,  will  run  a certain 
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course^  and  then  come  to  an  end.  These  we  cannot  generally 
stop,  hut  can  only  alleviate.  But  others,  more  in  number, 
and  more  commonly  met  with,  tend  naturally  to  run  on  for 
an  indefinite  period,  unless  by  any  means  we  can  arrest  their 
progress.  Some  depend  on  a contagious  virus,  communicable 
from  one  person  to  another,  as  Syphilis.  Some,  as  Ague,  are 
dependent  on  atmospheric  or  terrestrial  influences.  Others  are 
due  to  some  derangement  of  the  secondary  assimilative  pro- 
cesses, as  Scrofula,  Scurvy,  Gout,  and  Bheumatism.  Others 
again,  to  causes  that  are  ill  understood,  as  convulsive  disorders 
and  skin  diseases.  Lastly,  some  may  be  caused  in  many  dif- 
ferent ways,  as  common  inflammatory  fever. 

Now  the  object  in  the  treatment  of  such  diseases  is  to  ob- 
tain in  each  case  some  remedy  that  shall  be  able  to  counter- 
act this  process,  something  that  shall  destroy  the  morbid  in- 
fluence at  work,  and  thus  restore  health.  Medicines  that  are 
used  with  this  intention  form  the  second  division  of  Hsema- 
tics,  which  I have  named  Catalytics  (Catalytica),  from  a Greek 
verb  signifying  to  destroy  or  to  unbind. 

Now  though  I have  a probable  hypothesis  to  advance  as  to 
the  action  of  some  of  these,  I would  not  have  this  considered 
as  more  than  hypothetical.  I would  not  speak  positively  of 
the  action  of  any  one  of  them,  any  more  than  to  say  that  each 
of  them  tends  to  neutralize  one  or  more  particular  morbid 
poisons. 

Some  have  tried  to  give  a general  explanation  of  their  ac- 
tion, and  have  talked  of  it  as  if  it  were  easily  understood  by 
their  known  properties.  I am  not  of  their  opinion ; and  when 
I speak  of  Catalytics,  I shall  give  my  reasons  for  disagreeing 
with  them.  Now  each  Catalytic  has  peculiarities  and  affinities 
that  distinguish  it  from  all  others.  I have  not  thought  that  I 
could  arrange  them  more  truthfully  than  by  subdividing  them 
according  to  the  diseases  which  they  tend  to  counteract.  How 
inadequately  is  the  action  of  Mercury  and  of  Iodine  expressed 
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by  calling  them  special  stimvilants,  alteratives_,  or  absorbents  ! 
Is  it  not  better  and  more  correct  to  say  at  once  that  Mercury 
is  useful  in  cheeking  inflammation  in  general^  and  in  eounter- 
aeting  the  poison  of  Syphilis  in  particular?  and  that  Iodine 
is  efiective  in  secondary  forms  of  the  latter  disorder^  as  well  as 
in  Scrofula? 

These  medicines,  then,  are  specifics,  in  so  far  as  they  are 
particularly  useful  in  certain  disorders,  and  in  those  excel 
other  remedies ; but  they  are  not,  in  the  vulgar  acceptation  of 
that  term,  the  only  medicines  which  can  be  employed  in  such 
a disease,  nor  is  their  use  to  be  restricted  to  it  alone.  I have 
already  said  that  a Catalytic  tends  of  itself  to  work  out  a pe- 
culiar process  in  the  blood.  For  this  reason  their  administra- 
tion in  health  generally  does  harm.  They  have  nothing  in 
the  blood  corresponding  to  them ; or  if  so,  they  are  not  in- 
troduced to  supply  its  want.  Thus  they  must  eventually  pass 
out  of  the  body.  Before  doing  'so,  some  may  act  on  the 
nerves.  While  so  passing  out,  they  may,  as  I have  said,  act 
either  as  Astringents  or  Eliminatives  on  the  glands.  Under 
these  heads  their  secondary  action  will  be  subsequently  con-  ^ 
sidered. 

Being  thus  foreign  to  the  blood,  Catalytics  do  not  remain 
there  to  supply  a want,  but  just  long  enough  to  counteract  a 
morbid  action,  after  which  operation  they  should  be  excreted. 

Such  is  the  difference  between  Restorative  and  Catalytic 
medicines.  Although  so  far  as  this  their  action  is  sufiiciently 
distinct,  yet  some  care  is  required  in  separating  the  remedies 
in  one  division  from  those  in  the  other.  Sometimes  both 
kinds  are  used  in  the  same  disorder.  For  whenever  the  ac- 
tion of  a morbid  poison  causes  any  derangement  in  the  pro- 
portion of  the  normal  constituents  of  the  blood,  a Restorative 
may  become  of  use  to  supply  this  defect.  Thus  a cancerous 
or  serofulous  condition  may  cause  a deficiency  in  the  red  co- 
louring matter  of  the  blood,  which  may  be  supplied  by  Iron. 
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Wlien,  as  in  Gout  and  Rheumatism,  there  is  an  excess  of  acid 
in  the  system,  partly  due  to  an  absence  of  that  basic  matter 
which  should  be  present  to  neutralize  it,  this  may  he  restored 
by  an  alkaline  remedy.  In  both  of  these  cases  a Restorative 
may  be  used  in  a disease  which  depends  on  a morbid  agency. 
But  other  remedies.  Catalytic  in  their  action,  are  of  more 
direct  use  in  such  disorders.  They  counteract  the  original 
poison,  and  striking  at  the  root  of  the  evil,  instead  of  correct- 
ing the  consequences,  they  are  more  likely  to  eradicate  the 
disease. 

Some  medicines  come  under  both  heads,  acting  in  different 
ways  in  different  cases.  Thus  Potash  may  be  a Restorative  in 
Rheumatism,  or  a Catalytic  in  Scrofula. 

The  operation  of  some  particular  agents  is  rather  obscure. 
I shall  have  to  show  how  it  seems  to  me  that  the  vegetable 
acids  may  act  as  Restoratives  in  fevers;  and  also  to  explain 
why,  of  those  medicines  which  are  used  in  Intermittents,  I 
have  placed  Quina  among  Restoratives,  and  Arsenic  with 
Catalytics. 

It  may  be  remarked  that  the  fact  that  Catalytic  medicines 
produce  of  themselves  distinct  actions  in  the  blood  has  proved 
a st ambling-block  to  the  disciples  of  M.  Hahnemann.  For 
in  some  few  cases  their  action  may,  to  a certain  extent,  simu- 
late the  disease  which  they  tend  to  cure,  and  has  thus  been 
confounded  with  it  by  this  imaginative  observer.  This  partial 
resemblance  is  probably  due  to  the  fact  that  both  disease  and 
remedy  produce  a series  of  changes  in  the  same  set  of  par- 
ticles in  the  blood.  If  it  were  not  so,  the  remedy  could  not 
meet  the  disease.  It  would  be  out  of  its  province,  as  not 
acting  at  all  in  the  same  sphere.  But  that  the  actions  are 
essentially  different  is  sufficiently  proved  by  the  fact  that  the}’- 
counteract  each  other.  The  remedy,  moreover,  is  often  of 
equal  efficacy  in  other  different  disorders.  It  has  been  shown 
in  Chapter  II.  that  with  regard  to  Eliminative  medicines  the 
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llomoeopatliic  theory  is  foimded  on  a misapprehension  of 
facts. 

It  must  not  be  inferred,  from  what  has  been  said  on  tlie 
importance  of  blood-medicines,  that  I. am  disposed  to  agree 
with  those  who  would  account  for  all  diseases  by  some  fault 
in  the  humours  of  the  body.  For  though  we  know  that  many 
cases  of  convulsive  disorder,  as  of  Hysteria,  Chorea,  and 
Epilepsy,  may  be  reasonably  accounted  for  by  supposing  the 
existence  of  a wrong  in  the  blood,  which  has  affected  the 
nervous  system, — yet  there  are  doubtless  also  many  nervous 
affections  which  are  primarily  independent  of  the  blood,  which 
can  only  be  treated  by  Neurotic  medicines,  and  even  then 
often  without  benefit. 

Thus  far  I have  chiefly  dealt  in  assertions  on  the  subject 
of  Haematic  medicines,  but  I am  now  about  to  attempt  a 
thing  which  is  more  difficult,  i.  e.  positive  proof. 

I shall  treat  separately  of  Restoratives  and  Catalytics ; each 
division  will  be  divided  into  certain  distinct  orders  of  medi- 
cines ; and  of  each  of  these  orders  in  turn  I shall  attempt  to 
prove  what  is  laid  down  concisely  in  Proposition  VII.  To  / 
simplify  this  proof,  that  part  of  the  Proposition  which  re- 
lates to  Ptestoratives  wdl  be  divided  first  into  a number  of 
minor  propositions,  which,  taken  together,  imply  the  original 
one.  Each  must  be  shortly  proved  applicable  to  each  order 
of  Restoratives.  The  same  will  be  subsequently  done  with 
Catalytics.  Ilaving  sustained  the  original  proposition  to  my 
own  satisfaction,  I shall,  in  some  cases,  venture  to  offer  an 
additional  hypothesis — only  as  hypothetical — on  the  action  of 
particular  medicines. 

Lot  us  now  })roceed  to  the  consideration  of  the  first  division 
of  llsematic  medicines. 
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R.ESTOEATIVES. 

Tlie  general  name  given  to  the  medicines  in  this  division 
is  founded  upon  a fact  relative  to  their  action,  which  will  be 
acknowledged  of  most  that  I have  here  included — namely, 
that  they  restore  to  the  blood  certain  materials  in  which  it  is 
deficient.* 

I will  divide  them  into  six  orders,  w'hich  are  all  distinct  and 
characteristic  in  their  mode  of  action. 

RESTAURANTIA. 

Ord.  1.  Alimenta. 

Ord.  2.  Acida. 

Ord.  3.  Alkalia. 

Ord.  4.  Tonica. 

Ord.  5.  Chalyheata. 

Ord.  6.  Solventia. 

On  reverting  to  Proposition  VII.,  which  treats  of  the  ac- 
tion of  the  first  class  of  medicines,  it  will  be  seen  that  what 
has  been  there  stated  with  respect  to  the  action  of  Restora- 
tives resolves  itself  into  the  following  simple  affirmations,  or 
minor  propositions. 

* It  lias  been  already  stated  that  the  details  of  this  arrangement  are 
founded  upon  the  therapeutic  operation  of  medicines,  as  used  to  cure 
diseases,  and  not  upon  their  physiological  action  on  a healthy  man. 
Much  unnecessary  confusion,  in  works  on  Materia  Medica,  has  arisen 
from  these  two  dilferent  matters  being  taken  into  account  at  the  same 
time.  Food  is  the  only  restoration  of  wanting  material  needful  to  a 
healthy  man ; neither  is  there  in  such  a case  any  need  or  opportunity 
for  the  counteraction  of  morbid  agencies. 

Professor  Albers,  of  Bonn,  in  his  late  work  on  the  Action  of  Medi- 
cines, has  also  determined  to  adopt  their  operation  in  the  cure  of  diseases 
as  the  text  of  his  essay — “ Es  ist  die  pathologische  Grandlage,  welche 
fiir  die  Priifung  der  Arznei-vdrkung  und  Anwendung  hicr  in  Anspruch 
genommen  wird.  Die  Wirkung  der  Arznei  im  Gesunden,  in  Thicren, 
das  ganze  chemische  Verhalten  derselben  smd  fiir  jene  nur  Erlauterungs- 
lehren,  die  noch  keineswegs  an  sich  schon  die  Anzeige  fiir  den  Gc- 
brauch  in  Krankheiten  ergeben.”  (Preface,  p.  iv.)  . • 


II.'EMATICS. DTV.  I.  OKI).  I. 


115 


m.  p.  1 . — Tliat  tliey  act  in  tlic  blood,  and  that  their  effect  is 
permanent. 

m.  p.  2. — That  there  are  naturally  in  the  blood  substances 
'svhich  resemble  or  coincide  Avith  them. 
m.  p.  3. — That  they  arc  not  of  necessity  excreted,  but  may 
remain  in  the  l)lood. 

m.  p.  4. — That  they  are  of  use  when  a disease  depends  on  the 
want  of  one  or  more  materials  in  the  blood. 

It  will  be  seen  that  the  first  minor  proposition  affirms  them 
to  be  Haematic  medicines,  according  to  the  definition  given 
before.  The  second  is  required;  for  if  there  were  not  a ne- 
cessity in  the  blood  for  substances  like  them,  they  could  sup- 
ply nothing.  The  third  also  is  necessarj'-,  for  if  they  Avere 
excreted  in  all  cases,  it  is  evident  that  their  Restorative  action 
could  not  be -lasting.  An  exception  must  be  made  in  the  case 
of  those  that  are  used  to  supply  something  Avhich  is  necessary 
in  order  that  a secretion  may  be  properly  elaborated.  Medi- 
cines of  the  Sixth  Order  are  particularly  used  with  this  in- 
tent ; as  also  some  acids  and  alkalies.  But  these  are  not  re- 
pugnant to  the  blood,  like  Catalytics.  In  the  fourth  place  it  ' 
is  affirmed  that  being  thus  fitted  for  the  blood,  and  allowed  to 
remain  in  it.  Restoratives  tend  to  em’e  a disease  which  depends 
on  the  Avant  of  a substance  similar  in  nature  to  themselves. 

After  giving  a brief  account  of  - each  of  the  orders  of  Re- 
storatives, it  Avill  be  my  object  to  prove  that  these  affirma- 
tions are  severally  applicable  to  each  of  them. 

Ord.  I.  Aliments. 

This  order  comprises  all  substances  Avhich  are  naturally  re- 
([uired  by  the  animal  body,  to  supply  growdli,  to  repair  waste, 
and  to  maintain  the  various  functions  at  the  healthy  standard. 

An  article  of  food  is  the  simplest  form,  and  in  fact  the 
type,  of  all  medicines  of  this  division.  Out  of  the  materials 
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of  the  food  the  whole  blood  is  eonstantly  elaborated,  and  all 
the  tissues  are  eoiistructed. 

Aliments  were  divided  by  Dr.  Front  into  four  kinds: — (1) 
Aqueous  j (2)  Albuminous;  (3)  Saeeharine ; (4)  Oleaginous. 
These  kinds  differ  mueh  in  ehemieal  eonformation.  The 
seeond  kind  alone  eontain  Nitrogen.  The  two  last  are  both 
called  carbonaceous ; but  those  of  the  fourth  kind  contain 
more  Carbon  than  those  of  the  third.  The  following  will 
serve  to  illustrate  the  differences  in  the  chemical  composition 
of  these  groups. 

1.  Water  = H O. 

2.  Proteine  H31  N5-Oi2. 

3.  Starch  =Ci2  Hjo  O,o. 

4.  Stearic  Acid  = Cg8  Hgg  0-. 

Water  is  useful  in  dissolving  the  other  elements,  and  re- 
ducing them  to  a state  of  solution  which  is  fitted  for  the  for- 
mation of  blood,  and  of  the  other  fluids  of  the  body.  We 
have  already  seen  in  what  way  these  various  matters  are 
dissolved  and  absorbed  in  the  primee  vice,  and  how  they  pass 
into  the  circulation ; that  Proteinaceous  and  Saccharine  mat- 
ters pass  into  the  capillaries  of  the  Portal  vein,  and  thence 
onwards  through  the  liver;  and  that  fatty  matters  are  emul- 
sified or  dissolved  by  the  alkaline  intestinal  juices,  and  pass 
through  the  lacteals  into  the  thoracic  duct,  by  which  they  are 
conducted  into  the  circulation  at  large. 

What  then  are  the  chief  uses  for  which  these  matters  are 
required  in  the  system,  and  what  great  functions  do  they 
fulfil? 

The  nitrogenous  Alirneuts  are  needed  jiarticularly  to  supply 
the  growth  and  waste  of  the  muscular  and  nervous  tissues, 
Avhich  both  contain  Nitrogen ; as  also  do  all  the  parts  of  the 
liody,  excepting  Fat.  This  Avaste  is  continually  going  on.  It 
depends  upon  the  fact  that,  after  having  lasted  a certain  time, 
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the  particles  of  all  these  tissues  are  gradually  displaced,  oxi- 
dized, aud  conveyed  away  out  of  the  blood  into  the  urhie  and 
other  secretions.  In  the  urine  these  waste  matters  are  found 
as  Urea,  Uric  acid,  and  Kreatine. 

The  starchy  and  saccharine  parts  of  the  food  are  destined 
to  pass  through  a series  of  changes,  which  ends  also  in  their 
being  burnt  and  oxidized,  maintaining  the  animal  heat,  and 
forming  Carbonic  acid.  Starch  passes  first  into  grape-sugar, 
by  taking  into  itself  two  atoms  of  water,  becoming  C12  H12  O12. 
The  Ptyaline  of  Saliva,  Pepsine  of  the  gastric  juice,  and  some 
similar  principle  in  the  Pancreatic  fluid,*  are  all  capable  of 
causing  this  first  transformation.  This  sugar  is  more  soluble 
than  starch ; so  that  the  starch  of  the  food  is  found  in  the 
blood  in  the  form  of  grape-sugar,  which  may  be  discovered 
chemically  in  that  fiuid,  shortly  after  a meal  on  starchy  mat- 
ters. Ur.  R.  U.  Thomson,  who  was  one  of  the  first  to  make 
this  discovery,  finds  that  when  starch  is  merely  mixed  with 
fresh  serum,  it  changes  into  this  sugar  in  less  than  a quarter 
of  an  hour.  [Philosophical  Magazine,  May,  1845.)  And  M. 
Figuier,  in  a paper  read  before  the  French  Academy  (Jan.  29, 
1855),  states  that  he  finds  grape-sugar  in  small  quantities  to 
be  a constant  constituent  of  healthy  bloody  But  while  thus 
in  the  blood,  this  sugar  undergoes  a further  change,  the  na- 
ture of  which  is  not  so  clear.  It  is  supposed  to  be  into  Lactic 
acid  (Cg  H5  O5,  H O),  whose  equivalent  number  is  just  half 
that  of  anhydrous  grape-sugar,  so  that  one  atom  of  the  latter 
may  become  two  of  the  former.  This  important  compound 
was  found  by  Berzelius,  in  1807,  to  exist  constantly  in  the 
juice  of  muscle,  as  well  as  in  the  urine  and  sweat.  [Annuaire, 
1848,  p.  347.)  Liebig  at  first  controverted  this,  but  in  1847 
he  assented  to  the  statement  of  Berzelius^  which  liad  already 
been  further  confirmed  by  the  experiments  of  M.  Pelouze. 
Many  modern  chemists,  among  whom  may  be  mentioned  Dr. 

* See  Krieger,  ' Plsserlatio  de  Siirco  Pann’eatioo,' Portent,  1854. 


118 


ACTION  OF  MEDICINKS. 


Bence  Jones  {Animal  Chmiistry,  p.  20),  consider  that  Lactic 
acid,  or  some  compound  nearly  resembling  it,  is  formed  at  this 
step  of  the  process  of  changes  connected  with  tli3  function  of 
respiration.*  The  acid  next  combines  with  free  Soda,  exist- 
ing in  the  blood ; and  this  salt  is  oxidized  into  Carbonate  ol' 
Soda  and  water,  just  as  a Tartrate  or  a Citrate  might  be. 
( Vide  page  130.)  This  has  been  ascertained  by  Magnus  and 
Dumas. 

Fatty  matters  are  used  in  the  production  and  renovation  of 
the  adipose  tissues ; and  may  also,  like  the  last,  be  burnt  and 
oxidized  to  support  the  animal  heat. 

As  a general  rule,  the  diet  of  a man  in  health  should  con- 
tain a due  proportion  of  all  four  kinds  of  food ; for  each  one 
of  them  is  essential,  and  has  its  proper  function  in  the  system. 
The  albuminous  material  cannot  be  dispensed  with;  and  is 
also  the  only  food  whieh  will  suffice  by  itself  to  sustain  life. 
The  mode  in  which  it  can  adapt  itself  to  perform  the  office  of 
the  other  varieties  of  food  was  ill  understood,  until  explained 
by  the  researehes  of  M.  Bernard. 

From  some  experiments  detailed  in  a paper  read  before  the 
Academie  Fran9aise  in  1 848,  he  concluded  that  the  liver  w^as 
capable  of  actually  producing  sugar  and  fat  out  of  Proteine 
compounds.  For  he  found  sugar  to  exist  in  the  substance  of 
the  liver  when  none  was  to  be  detected  in  the  blood  of  the 
Portal  vein  which  proceeds  to  it.  His  results  have  been 
mainly  confirmed  by  M.  Lehmann.  M.  Bernard  considers  fur- 

* That  it  really  is  Lactic  acid  may  now  be  considered  as  all  but 
proved.  The  Glucose  in  diabetic  urine  allowed  to  stand  will  often  de- 
velope  spontaneously  into  tliis  acid.  And  M.  Bouchardat,  though,  like 
others,  he  finds  sugar  in  the  recent  blood  of  Diabetics,  states  that  after 
it  has  been  suffered  to  stand  for  twenty- four  hours,  none  can  be  found. 
He  thinks  it  is  then  coiwerted  into  Lactic  acid.  {Du,  Diahete  suerd,  et 
son  Traitement  hygidniqne,  1852.)  It  is  probably  the  arrest  of  this  latter 
conversion  (occurring  in  health)  which  constitutes  Diabetes  mellitus. 
The  existence  of  Lactic  acid  in  the  sweat,  as  asserted  by  Berzelius,  has 
been  confirmed  by  Dr.  Favre.  {Archives  gdndrales  dc  Mdd.,  1853.) 
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tlier,  that  the  action  of  the  liver  is  in  some  way  essential  to 
the  assimilation  of  saccharine  matters  ; for  he  has  found  that 
when  sugar  is  injected  into  the  veins  beyond  the  liver,  it  passes 
out  unaltered  in  the  urine. 

Thus  the  process  of  assimilation,  whether  of  albuminous  or 
of  saccharine  matters,  is  not  so  easy  and  so  simple  a thing 
as  might  at  first  be  imagined.  The  study  of  this  process  is 
of  great  importance,  and  it  appears  to  afford  us  a clue  to  the 
causation  of  certain  disorders  of  the  blood,  of  which  I shall 
have  to  speak  hereafter.  (See  Antiarthritics .) 

Upon  the  regulation  of  diet,  one  of  the  most  important  of 
the  duties  that  devolve  upon  the  medical  man,  it  is  not  my 
purpose  to  make  more  than  a few  observations. 

All  kinds  of  food  are  less  required  by  the  system  in  inflam- 
matory and  febrile  disorders ; and  should  then  be  adminis- 
tered sparingly,  or  wholly  denied,  according  to  the  severity 
of  the  case.  But  in  Typhus  fever  long  abstinence  would  be 
dangerous ; the  patient  is  in  peril  from  extreme  weakness  and 
inanition,  and,  being  often  totally  unconscious  of  his  natural 
wants,  requu’es  to  be  carefully  sustained  by  constant  and 
small  increments  of  animal  and  farinaceous  food. 

AVater  may  be  given  largely  whenever  we  wish  to  increase 
the  amount  of  any  of  the  fluid  secretions;  as  the  urine,  to 
render  less  likely  the  deposition  of  gravel  ; or  the  perspira- 
tion, when  it  is  desirable  to  promote  it  in  fevers  or  • other 
disorders. 

Albuminous  food  is  always  necessary  in  health,  and  is  con- 
tained not  only  in  the  flesh  of  animals,  but  in  vegetable  sub- 
stances in  their  natural  condition.  It  is  recommended  to 
restrict  it  in  the  management  of  gouty  or  plethoric  patients. 
On  the  other  hand,  animal  is  more  easily  digested  than  vege- 
table food  in  many  cases  of  dyspepsia. 

In  Diabetes  mellitus,  when  a large  quantity  of  sugar  is 
excreted  in  the  urine,  it  is  a common  practice  to  confine  the 


120 


ACTION  OF  MEDICINES. 


patient  to  a diet  of  meat  and  gluten  bread.  This  latter  is  a 
tough  horny  material,  prepared  from  flour,  from  which  the 
starch  has  been  separated  by  washing.  It  is  thought  that  il‘ 
no  starch  be  given,  no  sugar  can  be  formed ; but  it  is  found 
that  though  both  the  amount  of  urine  and  the  quantity  of 
sugar  in  it  are  diminished  by  tliis  plan,  yet  the  latter  does 
not  wholly  disappear.  This  may  be  easily  accounted  for ; as 
we  admit  that  sugar  may  be  formed  from  albumen.  It  is 
recommended  that  water  should  be  given  sparingly  in  this 
disease ; for  it  is  thought  that  the  more  a patient  drinks, 
the  more  urine  he  passes,  and  all  of  the  same  high  specific 
gravity.  I am  myself  rather  doubtful  of  this.  At  least  I 
am  sure  that  the  restriction  of  water,  if  carried  to  such  a 
point  as  to  make  the  patient  miserable,  does  more  liarm  than 
good. 

Fat  may  be  given  in  Diabetes,  for  it  is  not  proved  that  it 
can  be  converted  into  sugar;  but  as  the  contrary  seems  to 
be  the  case  with  albumen,  and  it  being  impossible  to  withhold 
this,  the  radical  cure  of  the  patient  by  mere  dieting  may  be 
considered  hopeless.* 

We  have  seen  that  Starchy  and  saccharine  matters  form 
an  important  element  of  the  food ; and  that,  by  combining  in 
the  blood  with  the  Oxygen  absorbed  in  the  respiratory  pro- 
cess, they  are  of  use  in  maintaining  the  heat  of  the  body.  In 
some  constitutions  there  is  a peculiar  tendency  to  an  abnor- 
mal oxidation  of  these  materials  into  Oxalic  acid.  It  appears 
likely  that  all  kinds  of  Sugar  are  liable  to  this  change  in  the 
system.  Thus  the  patient  is  sometimes  benefited  by  an  in- 
junction to  abstain  entirely  from  this  article  of  food. 

Fatty  matters  need  not  be  given  where  there  is  organic 
disease  of  the  Pancreas ; as  in  that  case  they  are  not  rightly 

* I believe  liowever  that  milk  may  be  given  with  gi’cat  advantage. 
(See  ])aper  on  Diabetes,  read  before  the  Med.  Soc.  of  London,  Feb.  10, 
1855,  reiiorted  in  Medical  Times  and  Lancet.) 
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digested,*  This  is  a rare  ea.se.  They  are  sometimes  repug- 
nant to  the  Htomaeh,  from  other  eauses, 

'i’he  application  of  oily  snbstaTiccs  to  tlie  cure  of  PhthisLS  is 
a matter  of  eoii.siderable  importance.  Of  late  years  Cod-liver 
oil  has  been  used  witli  more  success  than  any  other  medicine, 
both  as  a prophylactic,  and  as  a curative  agent  in  tliis  di.scasc. 
When  this  remedy  is  considered  separately  in  Chap.  IV., 
mention  will  be  made  of  several  theories  which  have  been  pro- 
pounded to  account  for  its  mode  of  operation.  Liel)ig’s  idea 
that  there  is  in  Phthisis  an  excess  of  Oxygen  in  the  system, 
would,  if  sufficiently  supported,  serve  to  explain  its  action 
when  considered  simply  as  oil.  This  Oxygen  would  consume 
the  Carbon  and  Hydrogen  in  the  food,  and  prevent  the  accu- 
mulation of  fat.  {Lxelmf’a  Animai  Cheraintry,  part  i.  p.  12G.) 
A supply  of  oil  might  then  serve  to  restore  this  fat,  and  af- 
ford a sufficient  pabulum  to  the  devouring  element. 

It  is  important  that  fresh  vegetables  should  enter  into  the 
diet  of  all  persons;  an  abstinence  from  them  is  not  unfre- 
qucntly  followed  by  the  development  of  scorbutic  di.seases. 

Thus  an  attention  to  diet  is  of  great  importance  in  the  cure 
and  alleviation  of  different  diseases ; for  by  this  means  we 
arc  enabled,  within  a certain  limit,  to  regulate  and  control 
the  composition  of  the  blood,  and  through  it  the  nutrition  of 
the  body. 

Thus  are  Aliments  essentially  Ptestorativc,  forming  and 
supplying  the  blood,  and  from  it  the  several  tissues,  which  arc 
destined  to  work  and  to  endure,  until,  like  all  organic  crea- 
tions, their  turn  is  come  to  die.  Then  only  are  they  excreted, 
and  in  a different  form  frofh  that  in  which  they  entered ; at 
that  time  developing  into  tissues  of  high  organization,  they 
now  decompose  and  retrograde  into  simpler  bodies;  at  first 
fitted  for  life,  they  are  now  shaping  for  destruction.  The  dis- 
ease which  collectively  they  arc  intended  to  cure  is  Hunger; 

* Sec  p.  77;  alno  Brit,  and  For.  Med.  Chir.  live.,  .Jan.  ISSt,  p.  03. 


122 


ACTION  OT  MEDICINES. 


Avliich  is  in  fact  a call  from  the  blood.for  the  renovation  of  its 
failing  constituents,  a demand  for  fresh  supply  from  tlie  body, 
whieh,  because  always  ehanging,  is  always  requiring  nutriment. 

Any  deficiency  in  the  food  of  those  mineral  ingredients  which  are 
essential  to  the  sustenance  of  man,  should,  when  ascertained,  be  care- 
fully supplied  by  the  physician.  Among  these  mineral  matters  are  in- 
cluded various  salts  of  Potash,  Soda,  and  Lime,  the  earthy  Phosphates, 
and  compoimds  containing  Sulphur.  When  any  such  material  has  to 
be  supplied,  not  on  account  of  a disease,  but  to  atone  for  a deficiency  in 
the  food,  it  comes  under  this  head  of  Ahments.  Vegetable  food  is  more 
deficient  in  these  mineral  substances  than  animal  diet.  It  does  not  gene- 
rally afford  the  necessary  proportion  of  common  Salt,  a material  of  great 
importance  to  animals,  and  entering  into  the  composition  of  their  fiesh, 
blood,  and  fiuid  secretions.  It  is  thus  that  herbivorous  animals  are 
dilven  by  their  instincts  to  seek  for  this  mineral  in  aU  manner  of  ways. 
Horses  and  cows  are  improved  in  health  by  adding  it  in  small  quanti- 
ties to  their  provender.  The  buffaloes  grazing  on  the  prairies  in  Ame- 
rica resort  in  the  pursuit  of  salt  to  certain  spots  of  soil  discovered  by 
them,  which  are  known  among  the  hunters  as  “ buffalo-licks.”  Even 
with  men,  who  ordinarily  adopt  a mixed  diet,  it  seems  that  the  habit  of 
adding  salt  to  their  food  is  universal.  It  is  so  mixed  up  with  bread  and 
with  all  cooked  articles  that  it  is  difficult  for  us  to  discover  what  would- 
be  the  result  of  complete  abstinence  from  salt.  But  it  is  commonly 
affirmed  that  aggravated  forms  of  dyspepsia,  intestinal  worms,  and  even 
fatal  marasmus,  have  followed  such  abstinence.  There  is  a tradition 
that  the  chief  feature  of  an  old  and  terrible  form  of  punishment  of  state 
prisoners  in  Holland  was  tliis  denial  of  salt. 

Lime  is  another  important  mineral  which  exists  in  too  small  amount 
in  some  descriptions  of  vegetable  diet.  Birds,  who  requme  the  carbo- 
nate to  form  their  egg-shells,  are  accustomed  to  obtain  it  by  pecking  at 
the  soil.  Lime  is  deficient  in  quantity  in  the  grains  of  some  of  the  Cerea- 
lia,  especially  in  that  grain  of  universal  consumption — Wheat.  To  some 
rustics  who  live  chiefiy  upon  bread,  the  wanting  proportion  of  Lime  may 
be  made  up  by  the  use  of  spring-water ; to  others,  by  the  addition  of 
Milk  to  the  diet ; to  others  again,  by  the  consumption  of  Potatoes. 
The  fact  that  the  two  latter  are  articles  of  diet  almost  universally 
adopted,  even  by  the  poorest,  in  our  country,  may  perhaps  explain  the 
fact  that  the  deficiency  of  Lime  in  wheaten  bread  is  not  generally  felt 
here.  But  the  contrary  may  be  the  case  in  some  parts  of  Europe,  as 
the  rural  districts  of  Grermany,  where  the  peasants  subsist  mainly  or 
entirely  upon  stale  black  bread.  Thus  Liebig  proposes,  in  making  dough 
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for  baking,  to  knead  the  flonr  witli  Lime-water.  He  states  that  the 
bread  prepared  in  this  way  is  both  wliolesome  and  agreeable.  “ It  may 
be  regarded,”  lie  observes,  “ as  a physiological  fact,  that  corn-flour  is  not 
a perfectly  alimentary  substance : administered  alone,  in  the  state  of 
broad,  it  does  not  suffice  for  sustaining  life  ; from  all  that  we  know,  this 
insufficiency  is  owing  to  the  want  of  the  Lime  so  necessary  for  the  for- 
mation of  the  osseous  system.  The  phosphoric  acid  likewise  required 
is  sufficiently  represented . in  the  corn,  but  lime  is  less  abundant  in  it 
than  in  leguminous  plants.  This  circumstance  gives,  perhaps,  the  key 
to  many  of  the  diseases  which  are  observed  among  prisoners,  as  well  as 
among  children  brought  up  in  the  countiy,  where  the  diet  consists  essen- 
tially of  bread.  In  this  respect  the  Lime-water  bread  deserves,  per- 
haps, to  attract  the  notice  of  chemists.”  It  is  supposed  by  some  that 
the  deflciency  of  salts  of  Potash  in  the  food  is  the  cause  of  Scurvy.  (See 
Antiscorbutics.)  Others  attribute  Scrofula  and  Goitre  to  the  want  of 
compounds  of  Iodine.  I do  not  think  that  either  of  these  suppositions 
rests  upon  sufficient  evidence. 

Phosphorus,  in  the  form  of  Phosphates,  is  abundant  in  most  articles 
of  diet.  But  in  some  nervous  diseases,  where  there  is  an  excessive 
excretion  and  loss  of  Phosphates,  or  in  Rachitis,  where  there  is  a defl- 
ciency of  Phosphate  of  Lime  in  the  bones,  it  may  be  advisable  to  put 
the  patient  on  an  extra  allowance  of  milk,  or  to  mix  with  the  food  a 
minute  proportion  of  an  alkaline  Phosphate.  But  there  is  little  evi- 
dence to  encourage  us  in  such  a course,  and  we  must  certainly  not  sup- 
pose that  in  such  an  administration  we  are  striking  at  the  root  of  such 
diseases  as  these. 

If  we  ever  find  reason  to  suspect  that  there  is  a deficiency  of  Sul- 
phur in  the  food,  we  may  supply  it  by  adding  eggs  to  the  diet ; or  we 
may  advise  an  increased  consumption  of  such  articles  as  are  known  to 
abound  in  Sulphur,  as  Mustard,  Garlic,  and  Onions. 

Ord.  II.  Acids. 

{Mineral: — Sulphuric,  Hydrochloric,  Nitric,  and  Phosphoric 
Acids.  Vegetable  : — Acetic,  Citric,  Tai’taric,  Oxalic,  and 
Malic  Acids.  Animal : — Lactic  Acid.) 

To  this  list  may  be  added  the  super-salts  of  the  alkalies, 
wliich  have  an  acid  reaction. 

Although  the  mineral  differ  from  the  vegetable  acids  in 
their  ultimate  action,  and  are  altogether  more  powerful  than 
them,  yet  in  their  proximate  effects  they  arc  similar.  They 
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are  all  soluble  in  -water^  and,  when  given  as  medicines,  sliovdd 
be  so  diluted  that  they  can  exert  no  corrosive  action  on  the 
mucous  coat  of  the  stomach  and  intestines. 

Dr.  Pereira  lays  it  down  as  an  axiom  that  though  they  all 
act  as  acids  in  the  alimentary  canal,  yet  they  enter  the  blood 
as  salts.  He  considers  that  they  combine  with  free  alkaline 
matters  in  the  saliva,  bile,  and  Pancreatic  juice.  {Materia 
Medica,  vol.  i.  p.  171.) 

But  this  explanation  seems  to  me  to  be  calculated  to  com- 
municate an  erroneous  idea  of  their  action.  For  supposing 
first  that  they  did  thus  combine  with  alkalies  before  entering 
the  blood,  yet  as  more  alkaline  matter  would  then  have  to  be 
secreted  to  supply  that  which  they  had  neutralized,  they  would 
thus  immediately  increase  the  amount  of  acid  in  that  fluid. 
The  action  of  acids  in  the  blood  is  very  different  from  that  of 
their  salts.  Sulphuric  acid  does  not  act  like  the  sulphates  of 
Soda  and  Magnesia,  nor  is  the  action  of  Hydrochloric  acitl 
the  same  as  that  of  common  salt.  Again  we  must  remember 
that  the  secretions  mentioned  are  either  neutral  or  barely 
alkaline  in  their  reaction,  and  that  the  acid  medicine,  on 
passing  into  the  stomach,  would  meet  there  with  an  active 
absorbent  smTace,  secreting  an  acid,  and  not  an  alkaline  fluid. 
So  that  it  seems  probable  that  the  acid  would  enter  the  blood 
as  such. 

Now  the  presence  of  the  acid  is  not  unnatural  to  the  blood. 
The  mineral  acids  exist  there  in  combination,  and  the  vege- 
table acids  have  an  analogue  in  Lactic  acid. 

The  blood  is  alkaline ; which  is  due  either  to  the  presence 
of  carbonate  of  Soda,  or  (according  to  Liebig)  of  an  alkaline 
phosphate  of  that  base.  So  that  the  acid,  on  entering  into 
the  blood,  passes  at  once  into  combination  with  this  alkali, 
and  the  result  of  this  is  a general  diminution  of  the  amount 
of  basic  matter  in  the  system,  and  an  increase  in  that  of  acid. 
Tims  a free  acid  may  act  as  a Restorative  in  cases  where  there 
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is  ail  excess  of  alkali  in  the  blood.  It  may  cither  remain  in 
the  blood  after  entering  into  combination,  or  it  may  pass  off 
by  the  urine,  supplying  there  the  place  of  a natural  acid,  ivhich 
it  leaves  behind  it  in  the  system.  It  is  on  such  a theory  as  this 
that  the  action  of  mineral  acids  in  typhoid  and  putrid  fevers 
has  been  explained.  They  are  certainly  sometimes  of  marked 
sernce  in  these  disorders.  Among  later  observers  of  this  fact 
I may  number  Mr.  Day,  of  Stafford,  who  has  found  Nitric 
acid  of  great  use  in  malignant  Scarlatina.  I do  not  mean  to 
affirm  positively  that  there  is  in  these  cases  an  excess  of  alkali 
in  the  blood.  Although  likely,  it  is  not  proved.  The  expla- 
nation is  plausible. 

Acids  are  used  to  correct  a phosphatic  deposit  in  the  urine, 
caused  by  an  alkalinity  of  that  secretion.  The  alkaline  urine 
may  be  secreted  so,  as  has  been  observed  in  petechial  fever  by 
Dr,  Graves  and  Dr.  Golding  Bird,  and  in  insanity  by  Dr. 
Sutherland,  and  may  also  occur  in  diseases  of  the  nervous 
centres ; or  it  may  be  caused  by  a decomposition  taking  place 
in  the  bladder,  as  in  chronic  inflammation,  or  in  the  case  of 
retention  of  urine  from  any  cause.  In  the  former  case  the 
acid  may  act  as  a corrective  to  the  fluids  before  secretion ; in  . 
the  latter  case,  after  it.  But  it  is  not  always  easy  to  cause 
acidity  of  the  urine  by  any  medicines.  Mineral  acids  may 
be  excreted  in  other  ways,  and  vegetable  acids  are  liable  to 
decomposition  in  the  system.  (Vide  page  127.) 

The  use  of  mineral  acids  in  assisting  a weak  digestion  ad- 
mits of  a simple  explanation.  For  whatever  notion  we  adopt 
as  to  the  composition  of  the  gastric  juice,  it  is  certain  that  it 
contains  an  acid  in  excess.  Now  an  acid  medicine  would  set 
free  in  the  blood  more  of  this  acid  which  it  is  the  business  of 
the  stomach  to  furnish,  and  thus  prove  useful  ,in  that  kind  of 
dyspepsia  which  depends  on  a failure  of  the  gastric  secretion. 
Hydrochloric  acid  has  been  particularly  recommended  by  those 
who  consider  it  to  be  the  acid  normally  secreted  l)y  tlic  sto- 


12G 


ACTION  OP  MEDICINKS. 


raacli.  But  Lactic  acid,  Avhich  I believe  to  be  tlie  true  sto- 
mach acid,  is  still  more  likely  to  be  of  service.  It  has  been 
tried  by  Dr,  H.  Jones,  and  has  proved  very  beneficial  in  his 
hands.  {Monthly  Journ.  of  Med.,  Nov.  1854.) 

When  not  wanted  in  the  system,  it  seems  probable  that 
acids  pass  in  all  cases  out  of  the  blood  in  much  the  same  con- 
dition as  they  entered  it.  Thus,  vegetable  aeids  act  as  diure- 
tics j and  mineral,  as  astringents  to  the  glands  generally.  The 
latter,  when  given  in  excess,  may  prove  hurtful  by  causing  a 
lithic  deposit  in  the  mane.  The  addition  of  a mineral  acid  to 
healthy  urine  causes  after  some  time  a deposit  of  uric  acid. 

The  action  of  acids  on  the  urine  is  neither  so  constant  nor 
so  certain  as  that  of  alkalies.  In  attempting  to  correct  ab- 
normal conditions  of  that  secretion,  it  must  be  remembered 
that  its  reaction  is  hable  to  great  variations  in  health.  The 
whole  amount  passed  during  a day  should  be  examined  to- 
gether. Dr.  Benee  Jones  states  that  the  urine  is  most  alka- 
line just  after  meals,  and  most  acid  when  a sufficient  time  has 
elapsed  for  the  completion  of  the  digestive  process.  {Animal 
Chemistry,  p.  51.) 

I shall  have  afterwards  to  consider  the  action  of  the  mineral 
acids  as  Astringents ; and  I must  now  add  a few  words  on 
that  use  of  the  vegetable  acids  which  has  gained  for  them  the 
title  of  Befrigerants. 

In  febrile  eases  of  all  kinds  it  is  often  found  that  diluent 
drinks  containing  the  free  vegetable  acids,  or  solutions  of  their 
salts  with  alkalies,  act  beneficially  in  lowering  the  pulse,  and 
in  moderating  the  progress  of  the  disorder.*  These  should  both 
be  distinguished  from  mineral  saline  drinks ; for  mineral  salts, 
from  their  known  effects  on  the  blood,  would  seem  to  belong 
simply  to  my  division  of  Catalytics.  But  the  effect  of  these 

* It  is  right  to  state  that  this  is  doubted  by  Dr.  Maclagan  and 
others.  But  on  the  other  side  are  Dr.  Pereira,  and  the  majority  of 
therapeutists. 
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vegetable  acids  seems  to  be  to  restore  the  blood  to  a more 
natural  eondition,  and  this  independently  of  the  aetion  of  the 
diluent  with  whieh  they  are  administered.  Now  of  this  effeet 
there  is  no  eertain  explanation,  but  a theory,  which  may  or 
may  not  be  true,  may  be  ventured  to  account  for  it.  Should 
it  prove  correet,  it  would  seem  that  in  sueh  cases  the  free 
vegetable  acid  acts  as  a Restorative;  and  that  the  alkaline  salt 
of  this  aeid  has  at  first  the  same  action,  but  adds  to  it  after- 
wards a Catalytie  operation.  In  faet,  I suppose  that  in  fevers 
the  supply  of  the  natural  blood  fuel  is  deficient;  that  the 
nitrogenous  tissues  are  then  oxidized  to  maintain  the  animal 
heat,  eausing  not  only  wasting,  but  tending  to  keep  up  the 
fever  by  the  exeessive  amount  of  Oxygen  demanded  for  this 
abnormal  eombustion ; that  in  such  a case  the  vegetable  acid 
is  well  adapted  to  take  the  place  of  Lactie  aeid,  the  na- 
tural fuel.  For  though  in  health  the  ingestion  of  such  an 
acid  is  immediately  followed  by  increased  acidity  of  the  urine, 
when  used  in  fevers  it  does  not  pass  into  the  urine.  It  is 
then  disposed  of,  or  burnt,  in  the  blood.  The  alkaline  salt 
of  the  same  acid  is  similarly  biu’nt,  as  it  would  be  in  health ; 
but  it  leaves  a residue,  an  alkaline  earbonate  (see  p.  130),  which  , 
exerts  upon  the  system  the  usual  operation  of  an  alkali. 

It  has  long  been  considered  probable,  but  may  now  be  said  to  have 
been  proved  by  the  researches  of  M.  Becquerel,  that  in  febrile  disorders 
and  inflammations  there  is  excreted  in  the  urine  an  excess  of  Urea  and 
of  Urate  of  Ammonia,  substances  which  are  formed  by  the  oxidation  of 
the  Nitrogenous  tissues.  This  extra-oxidation  probably  arises  from  a 
deficiency  of  that  matter  which  is  the  proper  food  of  Oxygen  in  the 
system.  This,  as  we  have  seen,  being  the  step  between  grape-sugar 
and  Carbonic  acid,  must  either  be  Lactic  acid,  or  something  similar  to 
it.  It  must  be  remembered  that  no  food  is  usually  taken  in  fever : 
this  would  at  length  quite  cut  off  the  usual  source  of  this  Lactic  acid, 
which  is  the^  starch  and  sugar  of  the  food,  and  render  it  necessary  that 
the  animal  tissues  should  continue  to  undergo  oxidation,  to  maintain  the 
animal  heat.  Now  if  we  compare  the  commonly  received  formula  of 
Protcine  with  those  of  Lactic  acid  and  Tartaric  acid,  it  wiU  at  once  be 
seen,  as  was  pointed  out  some  time  ago  by  Dr.  Murray,  that  the  latter 
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contain  more  Oxygen,  in  pro])ortioii  to  their  Carbon  ami  TTydrogeti, 
than  is  found  in  Proteine,  or  Albumen. 

Proteine  = II31  Ojj. 

Lactic  acid  = Cg  Hg  Og. 

Tartaric  acid  = Cg  Ojg  -f  2 HO. 

Tims,  while  for  40  equivalents  of  Carbon,  Proteine  contains  only  12  of 
Oxygen ; Lactic  acid  contains  40,  and  Tartaric  60,  of  that  element.  So 
it  seems  that  albuminous  matters,  containing  less  Oxygen,  would  re- 
quire much  more  Oxygen  for  their  combustion ; this  would  produce 
more  heat,  augment  the  number  of  respirations,  and  keep  up  the  fever. 
And  though  it  has  been  proved  by  Wohler  that  free  vegetable  acids 
pass  out  in  the  urine  without  having  undergone  oxidation,  yet  the  con- 
dition of  fever  would  probably  be  an  exceptional  case.  Lactic  acid,  tlie 
natural  fuel,  being  deficient,  the  alkali  with  which  it  should  combine 
must  be  present  in  some  excess  ; so  it  seems  likely  that  a free  vegetable 
acid  would  combine  at  once  with  this  alkali  as  the  Lactic  acid  would 
have  done,  and  thus  be  burnt  or  oxidized  mstead  of  the  latter.  Ac- 
cordingly, it  has  been  observed  by  Dr.  Pees  and  others,  that  the  uSe  of 
these  acids  in  fevers  and  inflammations  is  not  followed  by  increased  acidity 
of  the  urine,  {v.  Antiarihritics.)  The  action  of  such  an  acid  is  then 
simply  Eestorative.  Pequiring  less  Oxygen  than  the  Proteine  would  need 
to  transform  it  into  Carbonic  acid,  it  woxdd  thus  diminish  the  number 
of  the  respirations,  the  frequency  of  the  pulse,  the  temperature  of  the 
body, — and  in  this  way  allay  the  fever.  It  would  be  strongly  confirma- 
tory of  this  idea  if  it  were  proved  that  the  amount  of  Urea  and  Urates 
in  the  urine  is  actually  diminished  by  the  use  of  acid  drinks  and  fruits 
in  febrile  cases.  This  hypothesis  can  only  be  admitted  on  the  suppo- 
sition that  fever  (in  which  there  is  likely  to  be  in  the  blood  an  excess 
of  uncombined  alkali)  constitutes  an  exception  to  the  general  rule 
that  the  vegetable  acids  pass  through  the  blood  without  uudergoing 
change. 

Now  the  salts  of  these  acids  with  alkalies,  which  are  often  adminis- 
tered in  the  form  of  efiervescing  draughts,  might  exert  the  same  refri- 
gerant action.  But  there  would  be  this  difference:  the  alkali  of  the 
blood  would  not  be  required,  the  acid  being  already  combined  with  an 
alkali.  M.  Wblder  has  found  that  these  vegetable-acid  salts  always 
undergo  oxidation  in  the  system,  being  converted  into  carbonates  or 
bicarbonates,  and  thus  reacting  on  the  secretions  as  alkalies.  And  so 
in  the  same  way  it  seems  that  the  natural  lactate  of  soda  is  formed  into 
a carbonate,  the  carbonic  acid  being  afterwards  freed  from  the  base,  to 
be  excreted  by  the  lungs.  By  this  natural  process  the  ciuantity  of 
alkali  in  the  blood  would  not  be  increased,  nor  would  it  be  augmented 
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by  the  action  of  a free  vegetable  acid.  But  the  change  undergone  by 
a salt  of  this  acid  would  continually  add  to  the  alkaline  matter  already 
in  the  system.  And  as  alkalies  have  a Catalytic  action  on  the  blood, 
which  may  proA^o  useful  in  some  sthenic  fevers,  it  follows  that  these 
salts  have  a double  action,  and  are  not  simply  Restorative,  {v.  Alkalies; 
Antiphlogistics  ; Antiscorhidics .) 

Rlieiimatism  and  Gout  differ  considerably  from  other  fevers, 
both  in  their  nature,  and  in  the  remedies  Avhich  they  require. 
They  are  produced  by  special  morbid  poisons  or  agencies, 
which  Ave  are  enabled  to'  counteract  by  certain  Catalytic  me- 
dicines. There  is  in  both  of  them  an  excess  of  free  acid 
formed  in  the  system.  Remedies  which  are  apparently  op- 
posed in  nature  have  proved  useful  in  these  complaints.  On 
the  Restorative  plan,  alkalies  are  the  remedies  required;  for 
they  neutralize  the  acid.  But  in  spite  of  this  excess  of  acid, 
some  of  the  free  vegetable  acids  haA^e  been  used  Avith  advan- 
tage, particularly  in  rheumatic  cases.  We  shall  have  hereafter 
to  consider  how  far  this  operation  resembles  the  common  refri- 
gerant action  of  these  remedies  just  now  considered,  {v.  Anti- 
arthritics.)  Some  obscm'ity  rests  upon  the  subject  of  the  use 
of  Citric  acid  in  Scurvy;  but  as  it  seems  to  partake  rather 
of  the  nature  of  a Catalytic  than  of  a Restorative  action,  I ' 
have  placed  Antiscorbutics  in  the  second  division.  It  appears 
likely  that  the  Catalytic  action  of  the  vegetable  acids  consists 
in  a certain  ill-understood  control  over  the  progress  of  various 
cachexies  and  blood- degenerations.  Among  others,  it  has  been 
asserted,  apparently  upon  a reasonable  amount  of  evidence, 
that  they  afford  a sort  of  exemption  from  liability  to  Asiatic 
Cholera,  (v.  Antiscorbutics^ 

Though  there  are  some  individual  exceptions,  yet  in  most 
cases  Acids  act  as  simple  Restoratives ; but  Alkalies  certainly 
operate  as  Catalytics  in  some  disorders,  and  have  thus  to  be 
included  in  both  divisions  of  Hecmatic  medicines. 
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Oiii).  III.  Alkalies. 

(Potash,  Soda,  Ammonia,  Lime,  Magnesia; — their  Carhon- 
ates,  and  neutral  Acetates,  Citrates,  and  Tartrates.) 

We  haA’^e  to  consider  the  alkalies  noiv  as  Restoratives — 
treating  of  those  cases  only  in  Avhich  they  are  used  to  restore 
a Avanting  material  to  the  blood  or  fluids  of  the  body. 

That  they  pass  into  the  blood,  is  proved  by  their  solubihty, 
and  their  appearance  in  the  secretions;  and  that  they  are 
natural  to  it  aa^c  knoAV,  because  they  are  all  found  in  it. 

Wohler  has  demonstrated  the  curious  fact  that  the  neutral 
salts  of  the  alkalies  Avith  vegetable  acids  undergo  oxidation 
in  the  blood,  being  transformed  into  carbonates.  (I  have  just 
said  that  it  seems  likely  that  certain  conditions  of  the  system 
may  determine  this  oxidation,  even  in  the  ease  of  the  free 
acids.)  Those  among  these  salts  Avhich  act  as  Purgatives  are 
found,  Avhen  given  in  large  doses,  to  pass  out  unchanged  along 
Avith  the  contents  of  the  intestines.  (Laver an  and  Millon.) 
But  in  small  doses  they  are  oxidized  in  the  system,  and  then 
pass  out  in  the  urine.  Thus  it  may  be  easily  shoAvn  hoAv  the 
neutral  (bibasic)  tartrate  of  potash  may,  Avith  the  addition  of 
ten  atoms  of  oxygen,  prodnce  tAVO  equivalents  of  bicarbonate 
of  potash,  together  vrith  fom’  of  carbonic  acid  and  four  of 
Avater. 

2 KO,  CsH.Oio  + 10  O = 2 KO  + 8 CO2  + 4 HO. 

=:  2 (KO,  2 CO2)  + (4  CO2  + 4 HO) . 
Again,  one  equivalent  of  the  neutral  acetate  of  potash,  Avith 
eight  of  oxygen,  Avill  make  one  equivalent  of  the  bicarbonate, 
tAVO  of  free  carbonic  acid,  and  three  of  Avater. 

KO,  C4H3O3  + 8 0 = K0+4C02  + 3H0. 

= KO,  2 CO2  + (2  CO2  + 3 HO) . 

This  carbonate,  easily  decomposed  by  any  acid,  is  equivalent 
to  a free  alkali.  Thus  these  salts  fulfil  a double  function. 
They  may  supply  the  respiratory  process,  as  has  already  been 
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explained.  They  also  act  on  the  blood,  and  on  the  secretions, 
as  alkalies.  Bence  Jones  has  found  two  draclims  of  Tartrate 
of  Potash,  dissolved  in  four  ounces  of  water,  render  the  urine 
alkaline  in  thii’tv-five  minutes.  Lehmann  has  discovered  that 
in  persons  living  on  a mixed  diet,  ten  grains  of  Acetate  of 
Soda  Avill  produce  this  effect  in  two  or  three  hours,  but  in 
those  subsisting  on  vegetables  alone,  two  drachms  or  more 
may  be  taken  before  the  alkalinity  results. 

Alkalies  are  used  wherever  there  is  an  excess  of  acid  in  the 
system,  whatever  that  acid  may  be.  Alkali  should  naturally 
be  present  to  neutralize  it,  for  it  is  unnatural  to  have  a large 
excess  of  acid  in  the  secretions,  or  any  excess  in  the  blood. 
We  thus  administer  alkalies  on  the  restorative  principle.  They 
are  not  always  excreted;  but  whether  excreted  or  not,  they 
tend  to  render  the  secretions  neutral  and  alkaline  by  increas- 
ing the  quantity  of  basic  matter  in  the  system.  Alkalies  being 
more  stable  than  acids,  and  being  more  invariably  secreted  by 
the  kidneys,  it  is  more  easy  to  render  the  urine  alkaline  than 
to  make  it  acid.*  Alkalies  are  thus  of  use  in  a tendeney  to 
lithic  acid  deposit.  The  bicarbonates  are  probably  the  best 
for  this  pui’pose,  for  they  may  be  given  in  large  doses,  being 
less  irritating.  The  celebrated  Vichy  Avater  contains  bicarbo- 
nate of  soda.  Lime-w^ater  has  been  used  as  a solvent  for  stone. 
These  all  act  by  first  diminishing  the  acid  of  .the  blood,  and 
subsequently  influeneing  the  secretion  of  the  urine,  which  se- 
cretion, acting  as  a counterpoise  to  the  condition  of  the  blood, 
may  be  generally  taken  as  an  index  to  it.  The  alkalinity  of 

* MiaUie  considers  that  there  is  more  danger  in  giving  acids  than  in 
administering  alkahes,  for  the  natural  secretions  of  the  system  being 
generally  alkaline,  it  is  not  so  easy  to  disturb  their  condition  by  the 
use  of  alkalies  as  it  is  by  that  of  acids.  But  it  must  be  remembered 
that  the  most  important  of  the  secretions,  the  urine,  has  an  acid  reac- 
tion ; that  it  is  not  very  easy  to  increase  this  reaction ; and  that  even 
this  may  be  done  to  a considerable  extent,  as  shown  by  Dr.  B.  Jones, 
without  precipitating  Uric  acid,  or  causing  dangerous  consequences. 
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urine  thus  produced  is  generally  caused  by  iVmmonia,  which 
is  set  free  from  its  combinations  by  the  fixed  alkali.  Dr. 
Parkes  finds  that  Potash  generally  passes  out  in  combination 
Avith  Sulphuric  acid^  causing  more  of  this  acid  to  pass  into 
the  urine  than  is  so  excreted  in  health.  [Brit,  and  For.  Med. 
Rev.,  Jan.  1853,  1854.)  Dr.  B.  Jones  states  as  the  result  of 
his  experiments  that  the  exhibition  of  Ammonia  may  neu- 
tralize acidity  of  the  stomach,  but  is  not  folloAvcd  often  by 
alkalinity  of  the  urine.  {Philosophical  Transactions,  1851.) 
Alkalies  which  react  upon  the  urine  in  such  a manner  as  to 
prevent  a deposit  of  lithic  acid,  come  under  the  denomination 
of  Solvents,  and  will  again  be  considered  as  members  of  that 
order. 

Dr.  Pereira  recommends  alkalies  in  cases  of  dyspepsia  and 
pyrosis,  when  there  is  an  excess  of  acid  secreted  by  the  sto- 
mach. Yet  this  must  not  always  be  taken  as  an  indication 
for  their  employment ; though  it  is  a tolerably  safe  rule,  wdien 
this  is  known  to  proceed  from  a gouty  cause,  or  is  accom- 
panied by  a marked  lithic  diathesis,  and  excess  of  acid  in  the 
urine,  to  administer  alkaline  medicines.  But  it  is  known 
that  there  are  some  cases  of  excessive  stomach  acidity,  as 
those  caused  by  the  presence  of  Sarcina  ventriculi,  in  which 
the  urine  at  the  same  time  is  actually  alkaline.  The  acid  in 
the  system  is  so  monopolized,  as  it  were,  by  the  stomach,  that 
there  is  none  left  to  maintain  the  reaction  of  the  m’ine.  In 
such  cases,  instead  of  an  alkali  being  given,  it  is  doubtful 
Avhether  an  acid  may  not  be  of  more  service. 

Dr.  Pereira  further  thinks  it  likely  that  alkalies  may  aid  in 
the  digestion  of  fatty  substances  when  there  is  a deficiency  of 
bile.  The  same  eminent  authority  states  that  Ammonia  inva- 
riably enters  the  blood  as  a salt,  and  thus  can  exert  no  pecu- 
liar action  beyond  the  coats  of  the  stomach.  I shall  state  my 
reasons  for  doubting  this  when  I consider  Ammonia  separately 
in  Chapter  IV.  Ammonia  will  be  again  enumerated  as  a sti- 
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iniilaut — Potash  as  a catalytic — and  lastly,  all  the  alkalies  as 
diuretics. 

The  alkalies  are  useful  in  gont  and  rheumatism  in  dimi- 
nishing the  aeidity  both  of  the  blood  and  of  the  secretions. 
It  is  often  advantageous  to  apply  an  alkaline  wash  locally 
around  an  affected  joint,  in  the  fluids  about  which  the  morbid 
proeess  seems  especially  to  ha’ve  fixed  itself.  If  we  may  re- 
ceive a eertain  theoretical  explanation  of  these  two  kindred 
diseases,  still  more  hght  will  be  thrown  on  the  advantage  at- 
tending the  employment  of  alkaline  restoratives.  To  this  I 
shall  reeur  when  I eonsider  the  Catalytics  which  are  used  to 
counteraet  these  same  disorders, — not,  as  here,  by  restoring  a 
wanting  material,  but  apparently  by  determining  the  proeess 
in  a different  direetion,  and  thus  cheeking  it  as  a disease. 

It  would  appear  that  some  skin  diseases  (especially  Vesiculce 
and  PustU‘(B)  are  eonneeted  with  or  aeeompanied  by  an  acid 
and  irritating  state  of  the  perspiration,  an  indieation,  per- 
haps, of  a similar  condition  of  the  blood.  This  may  be  met 
by  the  exhibition  ’of  alkalies  internally,  or  by  their  applica- 
tion externally  in  the  form  of  lotions.  Cases  of  Eczema, 
Acne,  Impetigo,  ete.,  are  often  benefited  by  sueh  treatment. 
To  enable  the  alkali,  when  given  internally,  to  affeet  in  a ' 
direct  manner  the  seat  of  disease,  it  should  be  eansed  to  pass 
off  by  the  skin  as  a diaphoretic,  which  may  be  done  by  keep- 
ing the  patient  very  warm,  and  eonfining  him  to  the  reeum- 
bent  posture,  {v.  Diaphoretics.) 

It  may  be  a matter  of  doubt  to  some  whetlier  or  not  I liave  done 
right  in  excluding  Salines  from  a place  among  the  Eestorative  orders. 
For  myself,  I do  not  think  that  I am  justified  in  giving  them  such  a 
place,  judging,  at  least,  from  the  present  state  of  knowledge.  I do 
not  think  it  is  proved  that  any  disease  depends  on  the  want  of  any  par- 
ticular salt  in  the  blood,  or  can  be  cured  by  the  supply  of  such  salt. 
Ilere  I should  perhaps  except  Chloride  of  Sodium,  mentioned  among 
Aliments,  because  this  is  an  essential  ingredient  of  our  daily  food,  and 
its  withdrawal  will  cause  disease,  just  as  tlie  withdrawal  of  any  other 
alimentary  principle. 
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Now  witli  regard  to  tlie  alkaline  salts  in  tlie  serum  of  blood  we  know 
this  mncli — that  variations  in  tbeir  amount  do  oeeur  in  several  diseases, 
tbongh  for  these  variations  no  obvious  reason  can  be  given.  According 
to  Lehmann  the  serum  of  man’s  blood  in  health  contains  8‘8  per  cent,  of 
salts,  and  its  ash  has  the  following  composition : — 


Chloride  of  Sodium 

. . . 61-087 

Carbonate  of  Soda 

. . . 28-880 

Chloride  of  Potassium 

. . . 4-054 

Phosphate  of  Soda 

. . . 3-195 

Sidphate  of  Potash 

. . . 2-784 

100-000 

Arterial  contains  more  salts  than  venous  blood.  The  following  varia- 
tions in  disease  are  deduced  from  the  observations  of  Schmidt,  Zim- 
merman, Poggiale,  etc.  The  amount  of  these  blood  salts  is  much  di- 
minished in  acute  inflammations,  increased  in  the  low  Exanthemata ; 
they  are  much  diminished  in  Cholera,  much  increased  in  Dropsies. 
Leonard  and  Salvagnoh  find  that  they  are  often  doubled  in  Dysentery, 
in  Scurvy,  and  in  mahgnant  forms  of  Intermittent  fever. 

One  thing  may  be  said  of  all  of  these  variations,  that  they  are  pro- 
bably in  every  instance  to  be  ranked  among  the  consequences,  and  in 
no  case  among  the  causes,  of  the  disease.  Could  we  satisfactorily  supply 
these  salts  when  wanting,  the  condition  would  be  likely  to  recur  imme- 
diately, so  long  as  the  cause  lasted. 

I know  of  no  instance  in  which  we  can  cure  inflammations  by  supply- 
ing salines  to  the  system.  Salines  operate  as  mild  antiphlogistics  in 
inflammatory  disorders,  but  so  long  as  the  inflammation  continues,  they 
are  powerless  to  alter  the  proportion  of  solids  in  the  blood. 

Just  as  we  explain  the  increase  of  salts  in  Dropsy  by  the  arrest  of  the 
free  renal  secretion,  so  we  accoimt  for  their  diminution  in  Cholera  blood 
by  the  immense  evacuation  of  saline  serum  from  the  intestine.  This 
again  is  a symptom,  and  not  a cause,  of  the  disorder.  Some  have 
thought  that  they  could  cure  Cholera  by  supplying  these  salts.  But,  as 
we  might  have  expected.  Dr.  Stevens’  saline  treatment  does  not  seem 
to  have  been  at  all  more  successful  than  the  many  other  plans  proposed 
for  the  cure  of  this  intractable  epidemic.  Some  have  injected  the  saline 
solution  directly  into  the  veins.  Formulte  for  such  solutions  have  been 
M^itten  by  Dr.  Latta,  Dr.  O.  Bees,  Dr.  Marcet,  and  others.  But  the  re- 
sults have  been  most  melancholy.  When  we  read  the  statement  of  Dr. 
Griffin  {Med.  Gaz.  vol.  xxii.  319),  that  out  of  282  recorded  cases  221  died, 
and  reflect  upon  the  probability  of  other  unsuccessful  trials  having  never 
been  published  at  all,  we  can  hardly  escape  the  conviction  that  a much 
larger,  proportion  of  these  patients  would  have  recovered  if  they  had 
been  left  alone.  Besides  his  recommendation  of  salines  in  Cholera,  Dr. 
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Stevens  wannly  insists  upon  tlieir  use  in  malignant  fevers,  in  which  he 
supposes  that  they  restore  deficient  saline  matter  to  the  blood.  But  as 
in  such  cases  sahnes  are  in  excess  in  the  blood,  this  theory  is  founded 
on  a misapprehension  of  the  fact.  (Ohset'vations,  etc.,  on  the  Sloocl, 
1832,  p,  35G.)  In  discussing  Antiscorbutics  I shall  have  to  refer  to  the 
theorj^  of  Dr.  Garrod,  that  Scurvy  is  due  to  a deficiency  in  the  food  of 
the  salts  of  Potash,  and  is  therefore  to  he  treated  by  the  use  of  these 
salts.  I shall  merely  state  here  that  it  seems  that  the  blood  in  Seturvy 
contains  an  excess  of  these  salts,  rather  than  a diminished  amount ; that 
I dispute  the  statement  as  to  the  deficiency  of  Potash  in  the  food  of 
scorbutics ; and  that  all  the  evidence  which  I have  collected  on  the  sub- 
ject is  opposed  to  the  idea  that  Scurvy  can  be  treated  successfully  by 
the  administration  of  these  salts. 

I have  thus  enumerated  the  chief  reasons  which  induce  me  to  deny 
the  right  to  Salts  (excepting  those  included  among  Aliments  and  Sol- 
vents) to  a place  among  the  Restorative  orders. 

Alkaline  salts  belong  to  the  Catalytic  order  of  Antiphlogistics  ; they 
are  also  included  in  several  of  the  orders  of  Eliminative  medicines.  The 
salts  of  the  alkaline  earths  are  very  analogous  to  them.  To  Sulphate 
of  Magnesia,  as  the  representative  of  saline  purgatives,  a separate  article 
win  be  devoted  in  Chap.  IV.  The  salts  of  the  other  metals  are  extremely 
various  in  their  operations  on  the  system.  Iron,  the  only  one  of 
them  which  is  natural  to  the  blood,  occupies  therefore  a place  among 
Restoratives.  {Chalybeaies.)  The  other  metals  are  distributed  among 
the  two  first  and  three  last  orders  of  Catalytic  Haematics. 

The  action  of  Catalytics  is  more  obscure  than  that  of  Re- 
storatives^ hut  there  is  generally  a broad  line  between  them.  * 
The  most  difl&cult  case  is  that  of  the  medicines  used  in  ague 
and  other  periodic  diseases ; of  these,  for  certain  reasons  that 
I shall  state,  I have  grouped  Quina  and  tonics  among  Resto- 
ratives, placing  Arsenic  among  Catalytic  medicines. 

It  seems  to  me  that  Cinchona  bears  the  same  relation  to 
Arsenic  in  the  treatment  of  ague,  as  Alkalies  to  Colchicum  in 
gout  j the  former,  in  each  case,  supplying  a needful  material, 
the  latter  neutralizing  a morbid  process. 

Thus,  when  air  has  been  rendered  impure  by  breathing,  we 
may  render  it  again  respirable  by  adding  fresh  oxygen ; but 
still  more  certainly,  by  neutralizing  the  carbonic  acid. 
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Ori).  IV.  Tonics. 

Under  tliis  term  I intend  to  include  only  tlie  bitter  prin- 
ciples of  vegetables.  The  chief  medicines  of  this  order  are  as 
follows. — 

{Alkaloids  and  neutral  'principles. — Quina^  Cinchoniaj  Qui- 
nidia^  Bebeerine,  Narcotine,  Salicine,  Caffeine,  etc. 

Bitter  drugs. — Cinchona,  Quassia,  Cusparia,  Gentian,  Ca- 
lumba,  Chiretta,  Centaurium,  Menyanthes,  E-hubarb,  Hops, 
Elm  and  Willow  barks.  Tansy,  Wormwood,  Chamomile, 
Cascarilla.) 

The  power  by  virtue  of  which  these  medicines  are  enabled 
to  act  as  Tonics,  is  due,  in  each  case,  to  a vegetable  alkaloid 
or  neutral  principle,  having  a bitter  taste.  All  of  those  men- 
tioned above,  Avith  the  exception  of  Salicine,  contain  Nitrogen. 
The  uses  of  Tonics  are  of  a tAvofold  nature.  Firstly,  they  are 
of  use  in  simple  debility  and  in  atonic  dyspepsia.  Here  they 
give  an  appetite,  increase  the  muscular  strength  and  powers 
of  digestion,  and  improve  the  general  health.  In  the  second 
place,  they  have  all,  more  or  less,  a curative  power  in  Ague 
and  other  periodic  disorders,  caused  by  Marsh  miasm.  Alany 
explanations  have  been  given  of  this  curious  and  double  ac- 
tion of  vegetable  bitters  j and  some  erroneous  theories  have 
been  assumed,  and  false  analogies  attempted,  in  the  classi- 
fication of  these  remedies.  The  subject  is  certainly  a difficult 
one,  and  there  are,  at  starting,  several  questions  which  re- 
quire a distinct  consideration  and  reply.  Upon  the  answers 
given  to  them  it  must  depend  whether  they  should  rightly  be 
grouped  with  blood-medicines  or  with  nerve-medicines ; and, 
if  the  former,  with  Restoratives  or  with  Catalytics. 

Do  these  medicines  act  primarily  in  the  blood,  or  on  the 
nerves?  Is  their  action  of  a permanent  character?  Arc 
there  any  substances  in  the , blood  Avhich  resemble  them  ? 
May  they  remain  in  the  blood,  or  are  they  alvnys  excreted  ? 
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If  acting  in  the  blood,  are  they  wont  to  effect  a cure  by  sup- 
plying to  it  a material  wanting,  or  by  counteracting  in  it  a 
morbid  process  ? 

These  questions  require  each  a satisfactory  reply,  before  • 
it  ean  be  proved  that  I have  done  rightly  in  classing  Tonics 
among  Restorative  medicines ; for . they  coincide  with  the 
minor  propositions  in  which  I have  defined  the  aetion  of  such 
remedial  agents. 

Quina  may  be  taken  as  the  type  of  the  whole  order.  It  is 
the  most  powerful ; and  the  others  all  more  or  less  resemble 
it.  Perhaps  Cusparia  bark  eomes  nearest  to  the  Cinchona 
alkaloids  in  its  anti-periodic  action.  It  is  worthy  of  remark, 
that  some  common  bitters  which  owe  their  efficacy,  not  to 
alkaloids,  but  to  neutral  principles,  as  Quassia,  Calumba,  and 
Gentian,  possess  the  least  eontrol  over  periodic  aff’ections. 

There  .can  be  no  doubt  that  these  active  principles  are  all 
absorbed,  and  pass  into  the  blood.  They  may  easily  be  dis- 
solved out  of  the  vegetable  whieh  eontains  them,  if  not  by 
simple  water,  at  all  events  by  such  an  acid  liquid  as  we  find 
in  the  stomach.  We  possess  positive  proof  of  absorption  in 
the  ease  of  Quina,  which  has  been  detected  by  Tiedemann  and 
‘ Gmelin  in  the  blood  of  a patient  to  whom  it  was  administered.  , 

Having  them  now  in  the  blood,  we  arrive  at  the  first  ques- 
. tion.  Do  Quina  and  other  vegetable  Tonics  act  on  the  blood, 
or  on  the  nerves  ? This  has  been  answered  at  once  by  many 
writers,  as  if  it  were  a thing  of  great  simplieity.  But  it  does 
not  seem  to  be  so.  Tonics,  as  we  know,  have  the  power  of 
communicating  health  and  strength  in  debility  produeed  by 
various  causes,  and  also  of  arresting  the  progress  of  inter- 
mittent fever.  Do  they  effeet  these  things  by  bettering  the 
condition  of  the  blood,  and,  from  it,  that  of  the  system  at 
large,  or  do  they  at  onee,  and  in  the  first  place,  influenee  the 
nervous  system?  This  is  an  important  question,  and  it  has 
been  variously  answered. 
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Dr.  Pereira,  in  his  classification  of  medicines,  ranks  them  among 
Cinetics  {kiv((o,  to  move),  which  are  defined  to  be  medicines  exerting  a 
power  over  the  motor  system  of  nerves,  and  through  them  on  the  muscles. 
But  in  a subsequent  account  of  Quina,  he  states  that  its  action  is  quite 
inexplicable,  and  that  its  use  in  Ague  must  be  ranked  with  some  other 
special  and  ill-understood  actions,  as  that  of  Mercury  in  Syphilis,  or  of 
Arsenic  in  Lepra. 

Dr.  Neligan  (in  his  work  0)t  Medicines)  lays  it  down  that  Tonics  act 
as  stimulants  when  given  to  a healthy  man.  Dr.  Pereira,  on  the  con- 
trary, states  what  is  more  consonant  with  general  experience,  i.  e.  that 
a moderate  dose  of  a tonic  has  little  or  no  effect  on  a man  in  perfect 
health.  Dr.  ISTeligan  admits  that  their  action  is  permanent,  and  pro- 
duced slowly  ; he  also  declines  any  explanation  of  the  action  of  Quina 
and  others  in  Ague,  calling  them  specifics. 

Some  other  authors  have  been  still  more  decided  in  classing  Tonics 
with  nerve-medicines.  Dr.  Guy  (in  his  edition  of  Dr.  Hooper  s Phy- 
sicians Vade  Mecum)  considers  that  Stimulants  and  Tonics  should 
rightly  be  classed  together,  for  that  Stimulants  act  as  Tonics  to  the 
weak,  and  Tonics  as  Stimulants  to  the  strong.  Dr.  Dundas,  too,  consi- 
ders the  action  of  Quina  to  be  on  the  nervous  power. 

It  shoidd  be  observed,  that  the  irritant  action  on  the  stomach  of  a 
large  dose  of  a bitter  medicine  appears  to  have  been  the  chief  founda- 
tion of  this  frequent  opinion  of  the  stimulant  action  of  Tonics.  The 
irritable  stomachs  of  nervoxis  persons  are  more  easily  affected  in  this 
way.  Some  too  are  met  with  who  bear  Tonics  worse  than  others,  on 
account  of  an  idiosyncrasy  or  peculiarity  of  constitution.  But  this  irri- 
tation, and  the  headache  and  febrile  symptoms  which  succeed  to  it,  do 
not  surely  constitute  the  proper  action  of  a tonic  medicine,  which  is 
found  to  operate  most  favourably  when  given  in  too  small  a dose  to  pro- 
duce anything  like  a stimulant  effect.  Hor  do  I think  it  proved  that 
any  true  stimulants  are  capable  of  communicating  a permanent  tone  to 
the  system,  or  to  any  part  of  it.  {v.  Stimulants.) 

Dr.  BaUard  also  (in  Ballard  and  Garrod’s  Materia  Medica)  states 
that  Tonics  act  first  upon  the  nerves,  and  through  them  on  the  muscular 
system.  He  opposes  them  to  Sedatives,  and  ranks  them  with  stimu- 
lants ; quoting  Strychnia  as  an  example  of  a stimulant  which  gives  tone 
to  the  muscular  system.  But,  iu  the  first  place,  this  alkaloid  is  quite 
exceptional  among  stimulants  ; and  further,  the  comparison  with  Tonics 
seems  unnatural,  inasmuch  as  the  action  of  Strychnia  is  more  or  less 
immediate,  not  slow  and  permanent,  and  it  evidently  influences  the 
spinal  system  of  nerves  in  the  first  place. 

The  results  of  large  doses  of  Quina,  in  producing  determination  of 
blood  to  the  head,  ringing  in  the  ears,  and  vomiting,  seem  tb  me  to 
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mark  its  action  as  an  irritant  poison,  and  not  to  be  characteristic  of 
Tonic  medicines,  (a.  p.  88.)  Tor  all  medicines,  excepting  only  the 
most  po'vrerfid  sedatives,  act  as  irritants  on  the  stomach  and  intestines 
■when  given  in  an  overdose.  So  that  an  action,  thus  common  to  all,  can- 
not be  considered  as  characterizing  any. 

The  action  of  Tonics  has  been  more  correctly  defined  by  another  able 
authority.  “ Tonics,”  says  Dr.  A.  Billing,  “ are  substances  which  nei- 
ther immediately  nor  sensibl}'^  call  forth  actions,  like  stimulants,  nor 
repress  them,  like  sedatives,  but  give  power  to  the  nervous  system  to 
generate  or  secrete  the  nervous  influence  by  which  the  whole  frame  is 
strengthened.” 

This  definition  I would  accept  in  a modified  sense,  considering  that 
no  permanent  alteration  in  the  nervous  system  can  be  produced  without 
a primary  impression  on  the  blood.  Dr.  Billing  further  considers,  that 
the  supposed  stimulant  action  of  Tonics  in  some  cases  should  either  be 
attributed  to  the  operation  of  the  disease,  or  of  some  other  medicine  ad- 
ministered along  -mth  them ; and  that  though  in  large  doses  they  may 
sometimes  produce  a quick  pulse  -with  headache,  and  in  other  instances 
depression  with  nausea,  yet  that  these  effects  should  be  ascribed  merely 
to  their  irritating  action  on  the  stomach. 

On  the  whole,  it  seems  to  me  that  those  authors  who,  in 
defining  the  action  of  Tonics,  have  commenced  hy  saying  that 
they  act  on  the  nervous  system,  have  started  with  a mistaken 
notion ; and  I am  more  of  the  opinion  of  Dr.  A.  T.  Thomson, 
who  classes  them  as  medicines  which  act  on  the  muscular  and 
sanguiferous  systems.  / 

I consider,  then,  that  Quina  is  not  in  the  first  instance  a 
Neurotic  medicine;  and  for  the  following  reasons.  The  ac- 
tion of  other  nerve-medicines  is  distinguished  hy  the  following 
signs.  It  is  quick,  and  very  rapidly  follows  the  administra- 
tion of  a substance.  It  is  transient,  and  does  not  endure.  It 
requires  no  particular  state,  hut  takes  place  in  health : thus 
Alcohol  stimulates  and  intoxicates  both  healthy  and  sickly, 
and  Digitalis  w'ould  subdue  a Hercules.  Most  Neurotics  are 
capable  of  acting  ■without  entry  into  the  blood  at  large ; mere 
contact  with  the  nerves,  as  when  they  are  applied  externally, 
being  sufficient  for  their  action  on  those  nerves.  Again,  Neu- 
rotics are  chiefly  used  in  cases  in  which  the  nervous  system 
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is  unusually  excited  or  depressed,  and  are  of  no  permanent 
elficacy  in  diseases  depending  on  blood-disorder.  The  aetion 
of  Hmmaties  is  of  an  opposite  kind. 

Now  is  the  primary  aetion  of  Tonies  distinguished  by  the 
above  signs  ? They  are  not  quiek  and  sudden  in  aetion.  Their 
effeet  is  not  transitory.  It  is  not  evideneed  in  health  as  well 
as  in  disease.  They  do  not  aet  on  the  superficial  nerves,  when 
applied  to  them.  In  each  case  the  answer  must  be  a negative. 
In  all  of  these  particulars  the  operation  of  vegetable  bitters 
differs  from  that  of  Neurotics,  and  coincides  with  that  of  Ilse- 
matic  medicines. 

It  appears  that  their  action  on  the  nervous  and  muscular 
systems  is  secondary.  They  could  hardly  in  either  case  effect 
any  permanent  improvement  without  first  acting  on  the  blood, 
if  we  may  argue  from  known  analogies.  For  Neurotics  and 
Astringents,  which  operate  directly  on  these  two  systems,  are 
alike  transitory' in  the  results  of  their  action. 

Another  demonstration  is  required,  before  the  presumption 
thus  established  can  approach  to  a certainty. 

We  require  proof  to  show  that  the  disorders  iu  which 
Tonics  are  used  are  blood-diseases.  This  does  not  seem  to 
be  difficidt. 

The  coudition  of  Debility,  whatever  its  proximate  cause,  seems  always 
to  be  traceable  in  the  first  place  to  a want  in  the  blood,  which  iaterferes 
with  the  due  exercise  of  their  functions  by  the  nerves  and  other  organs, 
by  impairing  their  nutrition.  It  follows  fevers,  and  accompanies  chronic 
diseases,  in  both  of  which  cases  the  blood  has  been  exhausted  by  con- 
tinual waste  and  excretion,  without  the  maintenance  of  a proper  supply. 
In  cancerous,  scrofulous,  scorbutic,  and  dyspejitic  habits,  the  blood  may 
be  deteriorated  by  a fault  in  the  assimilative. processes.  When  in  these 
instances  there  is  marked  Anajmia,  iron  may  be  of  most  service ; but 
when  the  blood  is  j)Oor  without  any  apparent  deficiency  of  red  colouring 
matter,  then  are  bitter  Tonics  needed  to  improve  its  condition,  and  form 
a valuable  adjunct  to  the  special  remedies  that  the  case  may  require. 
They  ought  not,  as  a general  rule,  to  be  administered  in  high  fever,  or 
when  the  pulse  is  hard,  tlie  tongue  coated,  or  the  stomach  initable.  A 
loss  of  appetite,  a nervous  headache,  a soft  compressible  pulse,  a quiver- 
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ing  tongue,  a flabby  condition  of  the  jniiscles,  with  general  inertia  and 
indisposition  to  exertion,  are  indications  for  their  employment.  In  some 
cases  emetics  and  autimonials,  in  others  mild  purgatives,  are  of  use  in 
preparing  the  system  for  their  reception. 

It  seems  then  that  Debility  is  to  be  attributed  generally  to  the  state 
of  the  blood ; and  is  to  be  cured  by  improving  it.  By  so  doing,  we 
may  commiuiicate  tone  to  the  muscular  system,  improve  the  appetite, 
and  increase  the  nervous  force. 

Ague,  or  Intermittent  fever,  is  also  a blood-disease.  If  it  were  only 
from  the  analogy  of  other  fevers,  we  might  infer  this.  But  there  are 
more  particular  proofs.  This  disorder  is  caused  by  the  exposure  of  the 
system  to  a certain  peculiar  poison  or  miasm,  which  is  generated  in  the 
gi’ound  in  certain  places,  and  subject  to  known  laws.  The  result  of 
the  influence  of  this  miasm  is  a process  in  the  blood  which  has  been 
compared  to  fermentation,  and  which  produces  regularly-recurring  pa- 
roxysms of  a peculiar  kind.  There  is  apparently  some  disturbance  in 
the  great  calorifacient  process,  in  which  the  blood  is  concerned,  and  not 
the  nerves.  Each  fit  commences  with  shivering ; there  is  then  a hot 
stage  ,•  and  finally  sweating.  The  attack  then  goes  off,  seemingly  as  if 
the  poison  that  caused  it  were  eliminated  in  the  perspiration.  But  it 
is  not  all  gone.  After  working  in  the  blood  for  a definite  period,  most 
commonly  two  days,  it  again  breaks  out,  and  the  same  train  of  symp- 
toms recuqg.  Thus  this  strange  disorder,  both  in  its  origin  and  in  its 
progress,  appears  to  be  seated  in  the  blood.  So  also  are  its  results 
evidenced  there.  Continual  Ague  deteriorates  that  fluid,  causing  general 
aneemia,  and  producing  more  or  less  enlargement  of  the  spleen,  wliich 
could  only  be  brought  about  by  some  faulty  condition  of  the  cicerda- 
tion. 

Against  these  proofs  it  has  been  urged  that  the  nervous  system  has  , 
certainly  an  influence  over  this  disorder,  for  that  a sudden  alarm  has 
been  known  to  arrest  it.  But  this  may  occur  also  witli  other  blood- 
diseases,  and  it  does  not  prove  that  the  nervous  system  is  at  all  con- 
nected with  their  origin.  It  can  hardly  be  supposed  that  Goitre  or 
Scrofula  is  ever  caused  by  a derangement  of  the  nerves.  And  yet 
Bai'on  Ahbert  relates  an  authentic  case  of  a French  lady  who  had  a 
large  goitre,  which  for  a long  time  resisted  aU  treatment,  but  which 
nevertheless  disappeared  entirely  during  the  brief  Eeign  of  Terror  in 
the  French  Bevolution.  In  addition  to  these  arguments  it  may  be  urged 
that  Ague  is  often,  if  not  always,  connected  with  deranged  hepatic 
functions,  a fact  that  again  points  out  that  disease  as  a blood  disorder. 

• Seeing  then  that  the  medicines  of  this  order  of  Tonics  differ 
in  each  particular  of  their  action  from  those  remedies  which 
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influence  tlie  nerves  directly^  and  tliat  tlie  diseases  in  ■which 
they  act  beneficially  are  essentially  blood-diseases,  there  arc 
sufficient  grounds  for  concluding  them  to  be  Ilicmatics,  or 
blood-medicines. 

We  have  now  to  consider  the  remaining  minor  propositions, 
which  treat  of  their  action  as  Restoratives ; to  ascertain  whe- 
ther they  have  been  rightly  allotted  to  this  division. 

Ai'e  there  in  healthy  blood  any  substances  which  resemble 
them  ? This  will  appear  to  be  a question  of  no  small  diffi- 
culty, when  it  is  considered  how  little  information  we  have 
actually  obtained  respecting  the  chemical  composition  of  the 
vital  fluid.  It  is  nevertheless  desirable  that  we  should  inquire 
into  it  to  the  best  of  our  ability. 

During  the  last  few  years,  many  propositions,  intended 
to  throw  a light  upon  physiological  science,  have  emanated 
from  the  fertile  pen  of  M.  Liebig  of  Giessen,  who  is  rightly 
and  universally  ranked  among  the  most  illustrious  of  modern 
chemists.  There  are  two  which  especially  bear  upon  the  pre- 
sent subject.  In  his  flrst  work  on  Organic  Chemistry  (p.  182) 
he  argued,  that  whereas  the  alkaloids  Quina  and  Morphia  re- 
sembled the  brain  substance  in  their  chemical  constitution, 
they  were  therefore  enabled  to  exert  a direct  control  over  that 
organ  by  influencing  its  nutrition.  But  it  is  impossible  to 
accept  this  explanation.  The  composition  of  the  brain  has 
been  since  more  accurately  investigated,  and  it  has  been  shown 
to  consist  mainly  of  a mixture  of  albumen  and  fat.  Now 
there  is  no  reason  why  these  substances  should  have  a special 
affinity  for  albumen  and  fat  in  the  brain,  any  more  than  for 
the  same  elements  in  other  parts  of  the  body.  There  is  also 
no  analogy  at  all  between  Quina  and  Morphia  as  medicines 
beyond  their  resemblance  in  chemical  constitution.  The 
theory  seems  to  be  altogether  groundless. 

Another  and  a more  important  suggestion  has  been  made 
by  the  same  chemist.  He  has  pointed  out  a chemical  analogy 
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between  eertain  vegetable  eompouncls  and  a substanee  wliieh 
exists  in  the  bile.  He  has  sliown  tliat  for  tlie  most  part  the 
elements  of  the  bile  re-enter  the  blood  after  passing  into  the 
intestine_,  seai’eely  more  than  the  eolouring  matter  being  finally 
exereted  with  the  fteees.  It  is  found  that  if  an  enema  of 
bile  be  injeeted  into  the  reetum,  it  beeomes  absorbed  there, 
and  does  not  afterwards  pass  out  into  the  urine.*  [Animal 
Chemistry,  p.  77). 

Many  yarious  and  conflicting  statements  have  been  made  as  to  the 
chemical  constitution  of  the  bile.  But  the  subject  may  now  be  con- 
sidered to  be  settled,  at  least  for  the  present,  by  the  laborious  researches 
of  Strecker.  He  finds  that  human  bile  essentially  consists  of  two  com- 
pound organic  acids  in  combination  with  Soda,  this  alkali  being  also 
present  in  the  state  of  Carbonate.  The  two  acids  are  named  Glyco- 
cholalic  acid  and  Tauro-cholalic  acid.  Both  of  them  contain  Cholalic 
acid,  a ternary  compound  ; but  in  the  first  this  is  united  with  Qlycocine, 
or  Gelatine-sugar ; and  in  the  other  with  Taurine,  a soluble  crystaUine 
body,  having  the  composition  C4  H,.  N 83  Og. 

It  should  be  stated  that  long  before  theselnquiries  of  Strecker,  Liebig 
and  others  had  obtained  Taurine  from  bile,  but  in  their  analysis  they 
did  not  discover  that  it  contained  Srdphur,  but  determined  for  it  the 
formida  C4H7NO1Q.  Liebig  pointed  out  a relation  between  Taui’ine 
and  the  alkaloid  Cafieine.  {Organ.  Chem.,  1842,  p.  80.)  Lowig  after- 
wards confirmed  the  formula  advanced  by  Liebig,  and  showed  that 
one  equivalent  of  Binoxalate  of  Ammonia  and  four  of  water  contain 
together  the  same  elements  as  an  atom  of  Taurine.  {Simons  Anim. 
Chem.,  vol.  i.  p.  47,  Syd.  Society.)  Such  results  can  hardly  be  recon-  ' 
cUed  with  those  above,  but  by  supposing  the  Taurine  to  part  easily  with 


* Possibly  some  parts  of  the  bile,  besides  the  colouring  matter,  are 
truly  excrementitious.  But  part  of  it  is  needful  in  the  animal  economy, 
as  has  been  proved  by  experiment.  M.  Schwann  found  that  when  the 
contents  of  the  bile-duct  in  dogs  were  caused  to  discharge  themselves 
externally  through  a fistulous  opening  in  the  wall  of  the  abdomen,  the 
animals  quickly  wasted  away  and  died.  In  some  cases  of  jaundice  the 
constituents  of  the  bile  appear  to  be  vicariously  excreted  by  the  kidneys ; 
and  perhaps  the  great  depression  produced  by  that  disorder  may  be 
partly  accounted  for  by  the  impossibility  of  the  re-absorption  into  the 
blood  of  these  substances,  naturally  formed  by  the  liver;  Having  passed 
into  the  urine,  there  is  no  provision  to  enable  them  to  return. 
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its  Sulphuv  under  certain  circumstances.  Dr.  B.  Jones  conceives  that 
tlie  biliary  principles  undergo  some  chemical  change  before  being  ab- 
sorbed. At  all  events,  it  is  likely  that  the  Sulphur  in  Taurine  would 
be  liable  to  that  oxidation  into  Sulphuric  acid  which  so  commonly 
happens  to  free  Sulphur  when  introduced  into  the  blood. 

M.  Liebig  lias  discovered  a strong  resemblance  between 
this  Taurine  and  tbe  vegetable  alkaloids^  and  I tliink  that  with- 
out theorizing  at  all  on  the  subject,  it  may  safely  be  affirmed 
that  with  the  existence  in  the  blood  of  such  materials  as  this, 
we  cannot  say  that  we  have  not  in  that  fluid  an  analogue 
to  such  principles  as  Quin  a.  Ox-gall,  or  the  bile  of  an  ox, 
when  administered  as  a medicine,  has  been  found  to  have  an 
action  which  strongly  resembles  that  of  Tonics.  It  appears 
that  both  the  bitterness  and  the  tonic  properties  reside  in  the 
Taurine. 

Now  the  chief  point  in  which  the  tonic  alkaloids  differ  from 
the  recognized  quaternary  principles  in  the  blood,  is  that  the 
former  are  crystallizable,  as  well  as  soluble  in  water.  Taurine 
is  soluble  in  water,  and  crystallizable ; is  thus  not  only  thera- 
peutically, but  chemically,  analogous  to  the  tonic  bitter  prin- 
ciples ; it  also  contains  the  same  fom’  elements  as  Quina,  with 
the  addition  of  Sulphur. 

Were  it  necessary,  the  Quina  or  other  tonic  principle  might 
without  much  difficulty  be  transformed  into  Taurine  by  che- 
mical changes  in  the  blood.  But  I see  no  particular  reason 
for  supposing  that  such  a change  takes  place.  Quina  hardly 
differs  more  from  Taurine  than  several  members  of  the  chain 
of  Tonic  alkaloids  differ  among  themselves.  This  may  be  seen 
by  placing  them  side  by  side. 

Quina  = Cgo  Hij  O2  N 
Sabcine  = Cgg  Hja 
Caffeine  = Cg  H5  O2  N 

and. 


Taurine  = C4  IL  O N -f  So 
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These  substanees  do  not  all  possess  basie  properties ; nor 
do  they  all  contain  the  four  organic  elements ; nor  are  the 
three  elements,  common  to  all,  present  in  similar  araonnts; 
in  fact  the  only  points  of  strict  resemblance  are  that  they  are 
all  tonic  and  crystallizable.  And  in  these  respects  Taurine 
resembles  the  rest. 

It  is  now  sufficient  for  us,  if  we  have  ascertained  that  there 
is  naturally  to  the  system,  and  in  the  blood,  a substance  Avhich 
resembles  Quina.  We  may  be  allowed  so  far  to  infer  that  the 
presence  of  the  latter  substance  in  that  fluid  would  not  be 
unnatiu’al  to  it. 

Having  dismissed  the  second  of  the  minor  propositions 
which  relate  to  Tonics  as  Restorative  medicines,  we  pass  on 
to  the  third.  A?'e  Quina  and  the  vegetable  hitters  necessai  ily 
excfi'eted  from  the  blood  ? If  not,  we  may  conclude  it  as  likely 
that  they  may  remain  in  it,  and  thus  be  enabled  to  act  as  Re- 
storatives. ' 

All  that  is  known  on  this  subject  agrees  to  confirm  us  in 
giving  a negative  answer  to  this  question.  Quina  is  not  ne- 
cessarily excreted  from  the  blood.  That  is,  it  appears  that 
when  given  in  small  or  medicinal  doses,  it  is  not  excreted  at 
all ; but,  when  given  in  an  excessive  or  over  dose,  Quina,  like 
other  Restorative  medicines,  will  make  its  appearance  in  the 
urine.  Wohler  and  Frerichs  could  not  at  first  discover  Quinine 
in  the  urine,  but  they  obtained  proof  of  its  presence  there  after 
administering  a large  dose.  Dr.  W.  Herapath,  of  Bristol,  made 
a very  careful  analysis  of  the  urine  of  a patient  suffering  from 
Tetanus,  to  whom  forty  grains  of  the  officinal  Disulphate  were 
administered  in  the  twenty-four  hours.  In  half  a pint  he 
discovered  an  amount  of  Quina  equivalent  to  1‘884  grains  of 
the  above  salt ; and  supposing  two  pints  of  this  secretion  to 
be  voided  per  diem,  this  indicates  7‘536  grains,  as  excreted 
from  the  system,  out  of  forty  grains  ingested.  [Pharmaceu- 
tical Journal,  vol.  xiii.  p.  216.)  Dr.  Herapath  supposes,  as  I 


L 


146 


ACTION  OF  MEDICINES, 


do^  that  the  retDainder  of  tlie  Quina  (in  this  ease,  apparently, 
four-fifths  of  the  "whole)  Avas  either  assimilated  in  the  body, 
or  destroyed  in  its  transit  through  the  vaseular  system.  But 
supposing  the  alkaloid  to  be  administered  to  a patient  in  whose 
system  it  is  not  required,  it  might  then  be  excreted  in  larger 
amount  than  in  the  above  instance. 

The  same  non-neeessity  of  excretion  may  be  said  to  apply 
to  all  the  Tonic  principles.  There  is  no  proof  that  they  are 
neeessarily  excreted,  but  there  is  every  reason  to  suppose  that 
they  may  remain  for  awhile  in  the  blood. 

Let  us  then  consider  the  last  question.  Can  Quina,  or 
substances  like  it,  improve  the  condition  of  the  blood  when 
deficient  in  any  of  its  natural  materials  ? We  knoAv  that  it  is 
capable  of  curing  simple  debility,  ague,  and  remittent  fevers. 
It  appears  that  it  has  also  been  successfully  used  of  late  by 
Dr.  B.  Dundas,  in  large  doses,  in  the  treatment  of  typhoid  or 
continued  fever.  Supposing  it  to  be  proved  that  this  agent 
operates  in  the  blood,  does  it  remedy  a disease  by  supplying 
something  wanting,  or  by  counteracting  something  present  in 
that  fluid  ? In  fine,  is  its  operation  that  of  a Bestorative  or 
a Catalytic  medicine? 

The  probabilities  which  have  been  established,  that  it  is  not 
unnatural  to  the  blood,  and  is  not  always  excreted  from  it,  are 
in  favour  a priori  of  its  being  Bestorative.  Catalytics  are 
generally  unnatural  to  the  blood,  and  are  excreted  because 
they  cannot  remain  in  it.  Besides,  a Catalytic  has  generally 
some  peculiar  action  on  the  blood  in  health ; but  a Bestora- 
tive,  in  moderate  doses,  none, — only  evidencing  its  operation 
when  supplying  a previous  want.  In  this  also  Quina  and  its 
congeners  agree  with  Bestoratives,  and  differ  fr’om  Catalytic 
medicines. 

Ai’senic  is  of  use  in  Ague ; and  Arsenic  is  decidedly  a Cata- 
lytic in  all  these  particulars.  In  other  respects,  too,  it  differs 
Avidely  from  Quina.  The  latter  is  employed  in  debility,  Avhich 
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depends  evidently  on  some  want  in  the  system,  and  not  on  any 
morbid  agent.  Arsenic,  on  the  contrary,  is  of  use  in  Lepra, 
which,  like  other  skin  diseases,  must  he  caused  by  some  mor- 
bid agency,  though  we  know  not  what  precisely.  But  some 
diseases  may  be  cured  in  two  ways ; either  by  the  supply  of 
something,  or  by  the  neutralization  of  something  else.  Per- 
haps Ague  is  one  of  these. 

And  it  is  not  repugnant  to  what  we  know  of  Ague  to  sup- 
pose that  there  is  in  it  a want  of  some  natural  material  which 
woidd  have,  udien  present,  the  effect  of  checking  the  opera- 
tion of  the  morbid  agent.  The  fact  of  having  had  Ague  once 
does  not,  as  in  the  case  of  the  Eruptive  fevers,  protect  a man 
fi’om  the  disorder  thenceforward.  So  in  this  sense  all  per- 
sons may  be  said  to  be  liable  to  Ague,  and  none  protected 
from  its  assault.  But  it  is  not  the  case  with  Ague  as  it  is 
with  Syphilis  and  Small  Pox,  which  diseases  most  persons  in- 
evitably catch  who  are  exposed  to  the  virus  for  the  first  time 
in  their  lives.  For,  of  a number  of  persons  exposed  to  the 
same  malarious  influence,  only  a part  take  the  disorder ; some 
escape.  It  is  generally  found  that  those  are  most  likely  to 
take  it  who  have  been  previously  debilitated  by  any  cause; 
so  that  we  must  suppose  that  the  rest  have  in  their  blood 
some  material  which  serves  to  prevent  the  working  in  it  of 
the  Ague-poison,  which  apparently  must  enter  it.  It  is  not 
unlikely  then  that  Ague  may  be  cured  by  supplying  the  want 
of  this  material. 

Coupling  with  tliis  consideration  those  facts  which  have 
been  previously  stated,  we  may  reasonably  conclude  that 
Tonics  are  Restorative,  and  not  Catalytic  in  their  action ; that 
they  supply,  or  cause  to  be  supplied,  a material  wanting  in  the 
blood.  How  this  material  is  enabled  to  resist  the  morbid  in- 
fluence of  the  miasm — whether  it  is  by  an  antiseptic  property, 
such  as  has  been  attributed  to  Quina — I cannot  determine. 

The  argument  respecting  Quina,  and  the  other  Tonic  prin- 
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ciples  of  which  it  is  the  type,  may  now  he  thus  hriefiy  summed 
up.  As  tlieir  action  is  permanent  instead  of  transitory,  as 
they  do  not  affect  the  nerves  in  the  first  instance,  and  the  dis- 
eases in  whicli  they  are  used  are  hlood-diseases,  we  conclude 
that  they  are  Blood-medicines.  We  next  find  that  there  is 
in  that  part  of  the  Bile  which  is  absorbed  into  the  blood  a 
crystalline  substance,  bearing  a resemblance  in  several  impor- 
tant points  to  the  bitter  alkaloids.  It  is  discovered  by  care- 
ful experiments,  that  Quina,  when  taken  in  moderate  doses,  is 
not  excreted  from  the  system,  but  retained  in  the  blood,  like 
its  analogue  Taurine.  It  being  thus  shown  that  Quina  adds 
something  to  the  blood,  and  it  being  granted  that  it  cures  cer- 
tain disorders — a presumption  is  lastly  established  that  these 
disorders  are  connected  with  some  deficiency  in  the  blood, 
which  may  be  supplied  by  such  an  agent. 

In  this  manner  are  established  in  detail  the  minor  proposi- 
tions (p.  115),  which,  taken  together,  determine  the  operation 
of  the  bitter  alkaloid  to  be  that  of  a Restorative  haematic.  It 
is  quite  destitute  of  the  poisonous  and  active  properties  of  a 
Catalytic. 

Having  now  clone  my  best  to  establish  the  Proposition,  as  apphcable 
to  Tonic  medicines,  I may  venture  to  bring  forward  a speculation  con- 
cerning their  action,  which  I would  not  wish  to  rate  at  higher  than  it  is 
worth,  and  stiU  less  endeavour  to  demonstrate  as  a fact. 

I have  already  made  use  of  one  of  the  principles  of  the  Bile,  for  the 
purpose  of  showing  that  among  the  natural  constituents  of  the  blood 
there  is  a substance  which  chemically  resembles  a Tonic  alkaloid,  like 
Quina.  This  similarity  admits  of  a further  and  more  distinct  appHcation. 

It  is  ascertained  that  many,  if  not  aU,  of  the  diseases  in  which  Q.uina 
and  its  kindred  medicines  are  found  to  be  of  use,  are  connected  with  a 
derangement  of  the  secretory  functions  of  the  liver.  One  of  these  dis- 
eases is  the  debility  which  is  consequent  upon  Typhoid  and  other  fevers. 
In  these  fevers  the  function  of  the  hver  is  always  more  or  less  interfered 
with,  though  more  obviously  in  some  cases  than  in  others.  In  strumous 
habits,  in  which  generally  bark  is  of  signal  service,  and  was  very 
strongly  recommended  by  Cullen,  Fordyce,  and  others, — there  is  very 
commonly  a peculiar  degeneration  of  the  liver,  which  has  been  ably  de- 
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scribed  by  Dr.  G,  Biidd.  Tbis  state  is  distinct  from  tbe  fatty  enlarge- 
ment common  in  Phthisis,  in  the  early  stage  of  which  disease  Quinine 
is  also  very  serviceable. 

Quinine  is  often  beneficial  in  Gout,  in  which  the  liver  is  always  more 
or  less  deranged. 

Turning  to  periodic  diseases,  we  find  that  impaired  hepatic  functions 
are  the  rule,  and  the  absence  of  such  disorder  the  exception.  Tliis  will 
be  at  once  admitted  in  the  case  of  Dysentery,  and  of  the  Pemittent  and 
Yellow  fevers  of  the  Tropics.  It  is  also  true  of  Ague.  It  seems  even 
likely  that  the  enlarged  spleen  may  be  partly  caused  by  an  obstruction 
to  the  circulation  in  the  fiver.  This  affection  of  the  spleen  is  not  un- 
common in  other  fiver  diseases. 

In  Typhus  fever  both  the  spleen  is  disorganized  and  the  fiver  de- 
ranged. It  is  observed  in  tropical  coimtries  that  severe  forms  of  re- 
mittent not  unfrequently  pass  into  continued  fever,  which  seems  to 
point  to  some  analogy  between  the  two.  Ague  even  may  pass  into 
Typhoid  fever.  And  I have  already  referred  to  the  fact  that  Quina  has 
of  late  been  strongly  recommended  in  the  treatment  of  continued  fevers 
in  general. 

Dr.  Watson  states  that  in  New  Zealand  the  bifiaiy  functions  suffer 
so  much  in  the  intermittent  which  occurs  there,  that  it  is  known  among 
the  inliabitants  by  the  name  of  the  “ Gall-fever.”  {Lectures  on  the 
Practice  of  Medicine,  vol.  i.  p.  793.) 

Asiatic  Cholera  is  considered  by  many  physicians  to  be  a kind  of  ter- 
rible intermittent  which  seldom  lasts  beyond  the  second  or  cold  stage. 
The  secretion  of  bile  is  completely  aiTested  during  the  continuance  of 
the  rice-water  purging.  Quina  has  been  tried  in  Cholera,  and  the  be- 
neficial results  have  been  sufficiently  marked  to  encourage  us  to  give 
it  a more  extensive  trial  in  the  event  of  another  visitation.  / 

Let  us  now  place  in  conjunction  with  these  facts,  the  similarity  which 
has  been  pointed  out  between  the  bitter  vegetable  principles,  and  one 
of  the  chief  constituents  of  the  re-absorbed  bile.  Quina  and  others  re- 
semble in  many  points  a certain  principle  in  the  bile ; they  tend  to  cure 
certain  diseases  ; and  these  diseases  depend  on  deranged  hepatic  func- 
tions. Does  not  this  suggest  the  possibility  that  they  may  be  of  service 
by  actually  forming  the. above  principle,  or  by  supplying  its  place  in  the 
blood  ? It  is  possible  that  such  bodies  as  Quina  and  Cinchonia  may  be 
able  to  fulfil  the  functions  of  Bile  in  the  blood  by  remaining  as  they  are 
without  even  changing  at  all. 

It  is  just  possible  that  the  presence  in  the  blood  of  the  bile-product,  the 
supply  of  which  has  been  cut  off  by  the  hepatic  disease,  might  have  pre- 
vented the  continual  action  of  the  Ague-poison. 

There  is  another  fact  which  gives  additional  probability  to  such  an 
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idea.  Another  remedy  of  a different  kind  has  been  used  in  all  the  dis- 
eases in  which  Quina  is  admissible,  proving  in  some  cases  superior,  and 
in  other  instances  second  only  to  it  in  its  beneficial  action.  This  is  Mer- 
cury ; used  in  remittent  and  yellow  fevers  ; of  the  first  importance  in 
dysentery  ; employed  by  Dr.  Baillie  in  Ague,  and  pronounced  by  him 
to  be  in  some  cases  superior  even  to  Quina.  In  small  doses  it  is  fre- 
quently of  use  in  cases  of  debility  and  scrofula.  And  Mercury  is  a Chola- 
gogue ; i.  e.  an  agent  which  is  known  to  have  the  effect  of  promoting  the 
secretory  function  of  the  liver.  Thus  we  may  conceive  that  Mercury,  not 
given  in  excess,  or  to  salivation,  may  operate  in  a different  way  to  pro- 
duce the  same  end  as  Quina.  One  explanation  would  suffice  for  both. 

If  this  connection  between  Tonics  and  the  Bile  were  actually  esta- 
blished, then  we  should  be  enabled  to  explain  a matter  which  would 
otherwise  seem  difficult  to  understand  ; — how  it  is  that  small  doses  of 
Mercury  may  sometimes  act  as  Tonics,  though  we  know  that  the  ulti- 
mate action  of  this  medicine,  like  that  of  other  Catalytics,  is  to  deterio- 
rate the  blood.  Even  in  scrofulous  and  enfeebled  cases,  small  doses  of 
blue  pill  or  of  Calomel  are  often  signally  useful ; and  not  prejudicial,  as 
is  sometimes  stated  by  those  who  confound  their  application  with  that 
of  Mercury  given  in  salivating  doses.  Dnder  such  a course,  when  judi- 
ciously enforced,  we  may  see  the  dilated  pupil  contract  to  its  normal 
size,  and  the  pale  enervated  countenance  become  rosy  and  lively,  and 
feel  the  weak  compressible  pulse  to  become  hard  and  firm.  Perhaps 
Mercury  in  such  a case  may  be  indirectly  tonic,  by  restoring  to  the 
blood  the  natural  tonic  principle  of  the  bde. 

It  will  be  conceded  that  it  is  a merit  in  a theory^  when  it 
succeeds  in  explaining  at  the  same  time  a number  of  different 
things  in  a plausible  way.  It  seems  that  this  hypothesis  of 
the  connection  of  Tonics  with  Tamine^  or  some  such  element 
of  the  Bile,  is  capable  of  so  doing.  I am  far  from  asserting 
that  it  is  proved,  or  from  supposing  that  it  is  at  all  likely  to 
be  so  in  the  present  state  of  our  knowledge  of  the  subject ; 
but  I think  that  if  not  evidently  true,  it  appears  at  least  rea- 
sonable. And  it  may  be  observed,  that  even  should  this  idea 
be  completely  overthrown,  there  would  still  seem  to  be  left 
ample  evidence  to  prove  that  Quina  and  other  vegetable  bit- 
ters act  on  the  blood  on  the  restorative  principle, — though  in 
what  exact  way  is  uncertain. 

Tonics  are  among  the  most  useful  of  all  medicines.  And  it 
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is  certainly  not  tlie  least  of  their  recoramendationSj  that  we 
can  seldom  or  never  do  harm  by  their  use.  They  are  reme- 
dies, but  not  poisons.  Many  a man  has  been  killed  by  Opium, 
many  a constitution  ruined  by  Mercmy,  but  it  has  never  been 
known  that  Quinine  has  done  the  one  or  the  other.  I am 
hardly  disposed  to  go  all  lengths  with  the  physieian  who  wrote 
a book*  to  prove  the  following  syllogism  : — All  diseases  are 
varieties  of  Ague ; Quinine  eures  all  varieties  of  Ague ; there- 
fore, Quinine  eures  aU  diseases.  But  I think  there  is  little 
doubt  that  it  eures,  or  tends  to  cure,  a great  many  diseases. 
These  diseases  may  be  chiefly  summed  under  two  heads ; the 
first,  comprising  many  varieties  of  simple  Debility;  the  se- 
cond, Ague,  and  aU  intermittent  and  remittent  disorders.  This 
latter  class  of  periodic  affections  is  the  one  over  which  these 
medicines  exert  most  control.  It  is  on  this  account  that  they 
have  received  frequently  the  title  Antipei'iodics,  a term  which 
I wish  to  apply  solely  to  medicines  (as  Arsenic)  which  cure 
Ague  on  the  catalytic  principle,  restricting  at  the  same  time 
the  word  Tonic  to  the  bitter  principles  of  vegetables.  Con- 
nected with  intermittents  are  the  Remittent  and  Typhoid 
Fevers ; over  these  Quina  exerts  also  a curative  influence.  It 
seems  likewise  to  possess  some  control  over  Cholera,  which  is 
considered  by  many  to  be  a kind  of  Intermittent.  To  this  list  > 
may  be  added  some  others,  already  mentioned  in  the  com’se 
of  the  discussion,  which  Tonics  tend  to  benefit,  if  not  to  cure. 
These  are  blood  diseases,  and  are  generally  connected  with 
hepatic  derangement.  (See  above.)  The  chief  are,  Gout,  Rheu- 
matism, Dyspepsia,  and  Scrofula,  {v.  Quinine,  in  Chap.  IV.) 


Ord.  V.  Chalybeates. 

(Iron.  Protoxide,  Sesquioxide,  and  Sesquichloride  of  Iron. 

Salts  of  Iron : — viz.  the  Carbonate ; Protosulphate  ; Per- 
* » 

* “ The  Unity  of  Disease,”  by  Dr.  Dickson, 
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suli)liate;  Phosphate;  Pernitratc ; Peracetate ; Arnmo- 
iiio-citrate ; Potassio-tartrate.  Viiium  Ferri,  Chalybeate 
Waters.) 

Most  of  these  substanees  are  readily  soluble  in.  water. 
Steel  wine  eontains  a Tartrate.  The  insoluble  oxides  are 
doubtless  dissolved  by  the  aid  of  the  aeid  of  the  stomaeh; 
and  we  find  that  both  are  most  aetive  when  given  in  the  form 
of  hydrate^  whieli  is  most  easily  soluble  in  sueh  a menstruum. 
Metallie  Iron  itself  is  sometimes  given^  in  a finely  divided 
state  {pulvis  ferri) . In  that  eondition  it  rapidly  combines  Avith 
oxygen,  and  is  more  or  less  dissolved  by  the  gastrie  juiee. 
Thus  Chalybeates  are  eapable  of  being  absorbed ; and  they  no 
doubt  are  absorbed.  They  have  been  deteeted  in  the  blood, 
and  discovered  in  the  secretions  of  urine  and  milk. 

Being  in  the  blood,  they  act  by  an  influence  which  they 
exert  upon  it ; for  they  are  wanting  in  all  the  characters  which 
distinguish  nerve-medicines.  They  are  never  sudden  in  their 
action,  and  the  effect  which  they  produce  is  lasting. 

Iron  is  found  naturally  in  the  blood ; and  the  substance  in 
which  it  is  found  is  that  which  constitutes  the  colouring  ma- 
terial of  the  red  corpuscles.  This  is  called  Hsematosin.  It 
has  been  asserted  by  some  that  the  red  colour  of  Hsematosin 
does  not  depend  upon  the  iron  whieh  it  contains.  But,  how- 
ever improbable  this  may  be,  it  matters  not  here  AA'hether  it 
be  proved  so  or  not ; for  it  is  sufficient  that  it  is  ascertained 
that  Iron  is  essential  to  the  chemical  constitution  of  this  red 
matter.  Without  Iron,  Hsematosin  could  not  exist,  any  more 
than  Albumen  could  continue  to  be  Albumen,  Ai'hen  deprived 
of  nitrogen. 

According  to  the  analysis  of  Mulder, 

Hsematosin  = C44  H22  Og  N3  Fe, 

It  is  a very  peculiar  body,  and  apparently  an  essential  and 
most  important  constituent  of  the  blood ; for  when  it  is  de- 
ficient, as  evidenced  by  the  paleness  of  the  tissues  in  Ansemia, 
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tlie  whole  system  siifters  materially,  and  great  and  general 
debility  is  produeed. 

The  result  of  the  administration  of  an  Iron  medieine  is 
the  restoration  of  this  wanting  colouring  matter.  For  if  the 
blood  be  analysed  before  and  after  its  employment,  it  is  found 
to  have  undergone  a remarkable  change,  most  particularly 
in  the  quantity  of  Haematosin  which  it  contains.  A case  in 
illustration  of  this  is  given  by  M.  Simon,  of  Berlin.  {Anim, 
Chem.,  vol.  i.  pp.  310,  313.  Syd.  Society.)  ' The  solid  consti- 
tuents of  the  blood,  in  a case  of  Chlorosis',  had  increased, 
under  the  use  of  iron,  from  128-5  to  193-5  in  1000  parts ; 
the  Globuline  from  30  to  90;  and  the  Hsematosin  from  1-43 
to  4-59,  in  the  same  amount.  It  is  probable  that  the  increase 
in  the  Hsematosin  is  the  first  change  ; that  this  then  improves 
the  condition  of  the  blood-corpuscles,  increases  their  number, 
and  tlu’ough  them  betters  the  condition  of  the  blood,  and  of 
the  system  generally. 

In  a case  which  came  under  my  own  observation,  the  blood 
of  an  anaemic  girl  was  found,  before  the  use  of  Iron,  to  con- 
tain only  50  parts  of  globules  in  1000,  instead  of  120,  the 
normal  average.  The  Ammonio-citrate  of  Iron  was  pre- 
scribed, in  five-grain  doses,  three  times  a day.  After  it  had 
been  continued  for  a month,  the  blood  was  again  analysed,/ 
and  the  amount  of  corpuscles  found  to  have  increased  to  76 
parts.  After  another  month,  they  had  reached  to  upwards  of 
100  in  1000  parts  of  blood.  In  the  meantime  the  appearance 
of  the  patient  had  improved  immensely. 

Chalybeates  have  thus  a most  immediate  and  obvious  efiect 
in  restoring  to  the  blood  this  wanting  Hsematosin.  As  the 
exact  chemical  condition  of  the  Iron  in  Hsematosin  has  not 
been  discovered,  so  also  the  precise  changes  which  Chalybeate 
medicines  have  to  undergo,  before  they  can  supply  this  de- 
ficient material  in  a fit  and  proper  form,  are  not  known.  All 
the  known  soluble  compounds  of  Iron,  except  the  Ferrocyanide 
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and  Ferridcyanide  of  Potassium^  possess  this  Restorative  power. 
In  most  Clialybeates  the  Iron  aets  the  part  of  a base ; but  in 
some,  as  the  Ammonio-eitrate  and  Potassio-tartrate,  it  exists 
in  a peculiar  condition,  and  cannot  be  precipitated  from  their 
solutions  by  Ammonia.  The  water  of  Chalybeate  springs  ge- 
nerally contains  a Carbonate  of  Iron,  held  in  solution  by  an 
excess  of  Carbonic  acid.  The  same  salt  is  contained  in  the 
compound  Iron  mixture  and  pill  of  the  Pharmacopoeia,  when 
these  are  rightly  prepared. 

When  the  Iron  has  entered  the  system,  it  is  not  necessa- 
rily excreted  again  from  it,  because  it  is  not  unnatural  to  the 
blood.  To  ascertain  whether  Iron  given  in  small  quantities 
is  excreted  by  the  kidneys,  I have  tested  the  urine  of  a pa- 
tient who  had  been  for  some  time  taking  thirty  drops  of  the 
Tinctm’e  of  the  Sesquichloride  twice  a day,  but  have  been 
unable  to  detect  in  it  any  trace  of  the  metal.  M.  Quevenne 
has  also  discovered  that  when  Chalybeates  are  taken  in  con- 
siderable doses,  little  or  none  of  the  Iron  can  be  detected  as 
passing  out  in  the  secretions.  {Journal  de  Pharmacie  et  de 
Chimie,  1854.) 

But  when  given  in  still  larger  doses.  Iron  passes  off  by  the 
mine  and  by  other  secretions.  Some  portion  may  be  ex- 
creted by  the  mucous  membrane  of  the  intestines,  and  com- 
bine in  the  cavity  of  the  bowel  with  Sulphm’etted  Hydrogen. 
The  resulting  Sulphuret  communicates  to  the  faeces  a charac- 
teristic black  colour.  The  cause  of  this  colour  was  ill  un- 
derstood, until  pointed  out  by  Berzelius. 

When  the  salts  of  Iron  pass  through  the  glands,  they  ge- 
nerally prove  to  be  more  or  less  astringent.  The  Chloride  and 
Sulphate  are  most  so  ; and  they  will  thus  be  mentioned  again 
under  the  head  of  Astringent  medicines.  The  tincture  of 
the  Sesquichloride  has  obtained  the  reputation  of  being  diu- 
retic. But  this  constitutes  no  exception  to  the  rule  of  its  being 
astringent;  for  this  diuretic  power  is  owing  to  a peculiar 
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ether,  formed  with  the  spirit  by  an  exeess  of  hydrochloric 
acid  used  in  the  preparation  of  the  tincture. 

I believe  Iron  to  be  simply  and  solely  a Restorative  remedy 
By  improving  the  condition  of  the  blood,  it  appears  similar 
in  action  to  Tonics ; but  it  is  not  a true  Tonic,  for  neither 
in  debility  nor  in  Ague  is  it  of  any  service,  unless  there  is  at 
the  same  time  Anaemia.  In  some  cases,  even  of  Anaemia,  Iron 
will  not  effect  a cure.  This  must  be  because  the  appropria- 
tive  power  of  the  system  is  so  weakened  and  degenerated,  that 
it  is  incapable  of  consigning  even  this  needful  substance  to  its 
proper  destination. 

Anaemia  is  the  one  disease  in  which  iron  is  of  use.  Pur- 
gative medicines  form  a valuable  adjunct  to  the  treatment  in 
most  cases.  Dr.  G.  Owen  Rees  has  suggested  that  they  may 
be  of  use  by  removing  some  of  the  water  of  the  blood,  so  that 
the  corpuscles,  being  then  shrivelled  by  exosmosis  of  their  con- 
tents, may  be  in  a fitter  condition  to  absorb  the  ferriferous 
chyle.”  And  yet,  if  so,  the  drinking  of  a single  glass  of  water 
would  probably  be  sufficient  to  swell  out  the  corpuscles  again, 
and  thus  put  a stop  to  the  process.  It  is  just  possible  that  a 
Cathartic  may  be  serviceable  by  purging  away  from  the  blood 
some  effete  matters,  as  Sulphuretted  Hydrogen,  formed  by  the 
continual  decomposition  of  the  tissues,  which  would  have  hin- , 
dered  the  operation  of  the  Chalybeate  in  the  blood,  by  decom- 
posing it. 

The  use  of  Iron  may,  I think,  be  summed  up  by  saying  that 
it  cures  Ansemia.  In  tliis  way  it  may  benefit,  and  sometimes 
cure,  other  disorders,  in  which  Ansemia  is  apt  to  be  a promi- 
nent symptom.  Such  are  Amenorrhoea,  Scrofula,  Cancer, 
chronic  Ague,  Hysteria,  Chorea,  and  Bright -s  disease  of  the 
kidney.  But  it  seems  that  it  can  never  be  used  advantage- 
ously in  these  disorders,  when  they  are  unattended  with  An- 
semia ; nor  even  then  is  it  to  be  preferred  to  the  other  re- 
medies specially  appropriate  in  each  case,  but  ought  rather  to 
be  conjoined  with  them.  Cancer,  and  granular  kidney  dis- 
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case,  may  perhaps  be  alleviated,  but  are  seldom  cured.  In 
Chorea,  Arsenic  or  Quinine  may  be  used,  with  or  without 
Iron,  Aloetic  purgatives  may  be  advantageously  conjoined 
with  Chalybeates  in  Amenorrhoea  and  Hysteria.  Their  use 
may  be  accompanied  by  cold  affusions,  or  by  some  antispas- 
modic  stimulant.  In  Scrofula  the  Iodide  of  Iron  affords  us 
a valuable  double  remedy.*  In  chronic  cases  of  Ague,  when 
accompanied  with  Anasmia,  as  is  often  the  case.  Iron  may  be 
prescribed  with  advantage. 

In  general  Anaemia,  an  occasional  purge,  a generous  diet, 
with  good  air  and  exercise,  should  be  combined,  if  possible, 
with  the  Chalybeate  treatment. 

Ord.  VI.  Solvents, 

[Antilitliics. 

The  mineral  Alkalies,  their  Carbonates,  and  neutral  salts 
with  vegetable  acids.  Biborate  and  Phosphate  of  Soda. 
Benzoic  and  Cinnamic  acids. 

Antiphosphatics. 

Mineral  and  vegetable  acids.  Sour  fruits.) 

‘ Of  all  the  fluid  secretions,  the  secretion  of  Urine  is  perhaps 
the  only  important  one  which  cannot  cease  to  be  fluid  without 
immediate  damage  to  the  system.  The  deposit  of  solid  mat- 
ter from  this  secretion  is  dangerous,  because  tending  to  the 
formation  of  a solid  calculus  in  the  kidney  or  the  bladder,  in 
neither  case  easily  extracted,  and  acting  like  a foreign  body 

* 'When  Iodide  of  Iron  is  taken,  the  Iodine  passes  out  in  the  urine, 
but  either  none  of  the  iron  leaves  the  system  at  all,  or  only  the  merest 
trace  can  be  discovered  in  the  urine.  Quevenne  found  that  after  admi- 
nistering fifteen  grains  of  Iodide  of  Iron,  the  iodine  appeared  in  the 
urine  in  ten  or  fifteen  minutes ; in  forty-eight  hours  three-fourths  had 
been  excreted  in  this  way ; but  during  the  same  period  only  a trace  of 
, Iron  was  discovered  in  that  secretion. 

This  well  illustrates  one  hnportant  difierence  between  the  catalytic 
(iodine)  and  the  restorative  (iron).  The  former  must  be  excreted  j the 
latter  may  be  assimilated. 
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in  these  sensitive  organs.  This  Urine^  naturally  elear  and 
limpid,  contains  in  it  several  substances  whicli  arc  by  their 
nature  insoluble,  but  are  held  in  solution  by  certain  other 
materials.  But  in  some  morbid  states  these  latter  materials 
may  be  wanting,  or  else  the  insoluble  bodies  may  be  secreted 
in  such  quantity  that  the  solvent  material  is  unable  to  hold 
them  in  solution.  In  such  instances,  these  parts  of  the  urine 
may  either  be  separated  by  the  kidneys  from  the  blood  in  a 
solid  state,  or  may  be  deposited  from  the  urine  after  excre- 
tion or  on  cooling.  They  then  fall  down  in  a crystalline  or 
finely  dmded  state,  and  constitute  Urinary  Deposits. 

Solvents  are  medicines  which  are  employed  to  hold  these 
insoluble  substances  in  solution,  where  there  is  not  enough 
of  the  natm’al  solvent  material  in  the  system.  They  are  me- 
dicines which  tend,  after  being  absorbed,  to  pass  out  of  the 
blood  into  the  urine.  Although  we  are  ill  informed  as  to  the 
nature  of  the  ordinary  urinary  solvents,  yet  it  is  evident  that 
they  must  be  present,  because  substances  which  are  by  their 
nature  insoluble  occur  in  healthy  urine.  And  it  is  also  evi- 
dent that  these  medicines  are  able  to  supply  their  place ; for, 
after  one  is  given  in  a case  of  urinary  deposit,  this  latter 
disappears,  at  the  same  time  that  the  solvent  remedy  may  be 
detected  chemically  in  the  mane.  ^ 

In  this,  the  last  order  of  Bestorative  Haematics,  a number 
of  apparently  dissimilar  medicines  are  grouped  together,  all 
of  which  agree  in  this  point  of  their  action. 

The  deposits  in  which  solvents  are  appropriate  are  termed 
respeetively  Lithie  and  Phosphatie.  Among  the  first  are  com- 
prehended Uric  acid  (also  called  Lithie),  Urate  of  Ammonia, 
and  the  more  rarely  occurring  Urate  of  Soda.  In  the  second 
set  are  comprised  the  Triple  Phosphate  of  Ammonia  and 
Magnesia,  and  the  Phosphate  of  Lime.  These  deposits  are 
each  known  by  their  pccidiar  form  under  the  microscope.* 

* A deposit  of  Oxalate  of  Lime  occurs  sometimes.  It  is  seen  in 
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They  may  easily  be  separated  from  the  urine,  when  in  any 
amount,  and  tested  chemically.  The  Lithic  deposits  {i.  e. 
Uric  acid  and  Urate  of  Ammonia)  are  entirely  dispelled  by  a 
red  heat,  and  are  soluble  in  Alkalies.  The  Phosphatic  deposits 
leave  an  earthy  residue  when  heated,  and  are  soluble  in  acids. 
When  thus  held  in  solution,  the  former  are  precipitated  by 
an  acid,  the  latter  by  an  alkali,  because  by  such  a reagent  the 
solvent  is  neutralized  in  each  case. 

Now  the  circumstances  which  may  cause  these  deposits  are 
mainly  of  four  kinds.  (1.)  A wrong  in  the  diet.  (2.)  An 
error  in  the  normal  reaction  of  the  blood,  causing  these  mat- 
ters to  be  deposited,  without  being  themselves  in  excess.  (3.) 
The  suppression  of  another  secretion.  (4.)  A fault  of  some 
process  of  assimilation  or  secretion,  causing  an  absolute  excess 
- of  these  eonstituents  of  the  urine. 

Urinary  sediments  may  be  caused  by  slight  variations  in 
diet.  Excessive  indulgence  in  animal  food  or  in  wine  may 
eause  an  over-secretion  of  Lithic  acid.  Sour  drinks  may  cause 
a similar  deposit,  by  rendering  the  urine  acid;  and  sweet 
fruits  containing  vegetable  salts  of  the  alkalies,  may  produce 
a phosphatic  sediment,  by  rendering  it  alkaline.  Such  cases 
may  be  remedied  by  an  attention  to  diet. 

Again,  deposits  may  be  caused  by  an  excess  of  acid  or 
of  alkali  in  the  blood,  which  excess  is  excreted  by  the  kid- 
neys, and  causes  a lithic  or  phosphatic  gravel,  without  an  ex- 
cess of  Lithates  or  of  Phosphates  in  the  urine.  Whatever 
be  the  condition  of  Uric  acid  in  Urine,  it  is  certain  that  it 
is  held  in  solution  by  some  matter  of  an  alkaline  nature.* 

minute  octahedra ; but  is  rarely  in  sufficient  quantity  to  be  distin- 
guished by  chemical  tests.  It  does  not  come  within  the  influence  of 
Solvent  medicines. 

* Some  suppose  that  this  acid  occurs  in  healthy  urine  in  a free  state. 
It  is  more  commonly  thought  to  exist  as  Urate  of  Ammonia.  Leh- 
maim  states  that  it  is  found  as  Urate  of  Soda.  Others  imagine  that  it 
is  held  in  solution  by  means  of  Phosphate  of  Soda. 
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hen  this  alkaline  matter  is  neutralized  by  an  acid,  the 
Uric  acid  precipitates.  This  may  perhaps  be  caused  in  Rheu- 
matic fever  by  an  excess  of  Lactic  acid.  The  Phosphates  are 
held  in  solution  by  Phosphoric  acid,  or  by  that  matter  which 
gives  to  healthy  urine  its  slight  acid  reaction.*  An  excess  of 
alkali  in  the  blood,  which  may  probably  occur  in  Typhoid  and 
low  fevers,  will  cause  their  precipitation.  Or  the  alkali  may 
be  formed  in  the  bladder  by  the  decomposition  of  the  urine. 
This  may  occur  in  inflammation  of  the  bladder,  or  in  reten- 
tion of  urine  caused  by  paraplegic  paralysis. 

In  some  cases  of  an  excessively  acid  secretion  in  the  sto- 
mach, as  may  occur  during  the  presence  of  Sarcina  ventriculi, 
there  does  not  seem  to  be  enough  acid  left  in  the  system  to 
maintain  the  acidity  of  the  urine.  This  then  is  aj)t  to  become 
alkaline,  and  may  deposit  Phosphates. 

In  such  cases  there  is  no  absolute  excess  of  the  deposited 
matter;  but  it  is  in  relative  excess,  for  the  substance  which 
should  properly  dissolve  it  is  overcome  or  neutralized  by  a 
reagent  of  an  opposite  nature.  Acids  and  alkalies  have  al- 
ready been  mentioned  as  efficacious  in  these  instances;  the 
former  in  phosphatic,  the  latter  in  lithic  deposits.  They  di- 
rectly neutralize  the  disturbing  cause ; the  alkali,  or  the  acid. 
They  are  not  in  such  cases  truly  solvents ; they  do  not  them-  , 
selves  hold  in  solution  the  insoluble  material,  but  they  set  free 
something  else  that  shall  be  capable  of  doing  so.  {v.  Acids ; 
Alkalies.) 

* This  acid  is  ascribed  by  some  to  Urate  of  Ammonia,  which  is  to  a 
small  extent  soluble  in  water.  Others  consider  that  it  is  due  both  to 
this  and  to  Phosphoric  acid,  which  is  the  opinion  of  Dr.  Prout  and  Dr. 
G.  Bird.  Others  attribute  it  to  Lactic  acid,  which  is  stated  by  Berze- 
lius, Lehmann,  and  Simon,  to  exist  in  healthy  urine.  Some  consider 
the  acid  to  consist  in  a Superphosphate  of  Soda.  Liebig  supposes  that 
it  is  due  to  Uric  acid,  held  in  solution  by  the  common  Phosphate  of 
Soda.  He  also  considers  Hippuric  acid  to  be  an  invariable  ingredient 
in  healthy  human  urine. 
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A suppression  of  tlie  secretion  of  the  skin  causes  a litliic 
deposit  in  some  cases,  as  in  a common  ^^cold.”  For  the  per- 
spiration contains  a free  acid,  probably  lactic  or  butyric ; and 
when  it  is  suppressed,  the  secretion  of  this  acid  is  thrown 
upon  the  kidneys,  and  the  urine  is  rendered  more  acid  than 
naturally.  The  obvious  indication  in  the  treatment  is  to 
restore  the  function  of  the  skin,  as  by  warm  baths,  diaphore- 
tics, etc. 

It  is  in  the  case  of  urinary  deposits  produced  in  the  fourth 
way  that  true  Solvents  are  appropriate. 

From  some  morbid  condition  of  the  system,  it  happens  that 
these  insoluble  constituents  of  the  urine  are  secreted  in  abso- 
lute excess, — in  a larger  quantity  than  in  health.  Now  the 
system  labours  to  excrete  them  in  solution,  even  when  in  ex- 
cess ; and  often  succeeds  in  doing  so.  But  frequently  this 
cannot  be  done,  it  being  impossible  for  a sufficient  quantity 
of  the  solvent  material  to  be  formed  out  of  the  blood.  There 
is  then  a deposit  in  the  urine. 

We  have  seen  that  when  such  matters  are  deposited  because 
in  relative  excess,  the  only  fit  mode  of  treatment  consists  in 
the  administration  of  an  acid  or  an  alkali,  which  shall  neu- 
tralize the  morbid  reaction  of  the  blood.  Such  a case  is  rai’e 
but  these  cases  of  absolute  excess  are  much  more  common. 
There  are  two  ways  in  which  we  may  treat  them;  we  may 
adopt  either  curative  or  palliative  remedies.  We  may  aim  at 
the  cause  of  the  disease,  which  is  generally  in  the  blood.  An 
absolute  excess  of  Lithates  may  be  caused  by  dyspepsia,  or 
by  a gouty  disorder.  This  is  most  surely  controlled  by  a 
Catalytic  medicine,  {v.  Antiarthritics.)  An  absolute  excess  of 
Phosphates  may  be  caused  by  an  organic  derangement  of  the 
nervous  centres,  when  it  is  very  difficult  to  em’e ; or  it  may 
simply  be  due  to  great  nervous  excitement,  hard  study,  or 
melancholia.  Such  cases  should  be  distinguished  from  a mere 
alkaline  condition  of  the  urine,  without  absolute  excess  of 
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Pliospliatesj  and  may  often  be  eured  by  attention  to  the  dis- 
turbed nervous  functions. 

Such  a curative  course  of  treatment  aims  at  the  primary 
cause  of  the  deposit ; but  ■when  we  are  unsuccessful  in  our 
attempt  to  control  this,  or  when  the  excess  of  solid  matter 
is  so  great  as  to  be  positively  dangerous,  we  are  then  driven 
to  have  recourse  to  palliative  remedies.  These  are  Solvents ; 
medicines  which  pass  into  the  blood,  combine  there  with  the 
peccant  matters,  pass  out  with  them  into  the  urinary  secre- 
tion, and  hold  them  there  securely  in  solution.  Such  an  agent 
may  often  be  advantageously  combined  with  the  Catalytic 
remedy,  which  tends  to  cure  the  systemic  disorder.  It  is  a 
blood-medicine.  Its  action  is  so  far  permanent,  that  it  effects 
its  object  definitely,  dissohdng  and  carrying  away  a certain 
portion  of  insoluble  matter.  But  as  it  also  passes  out  itself, 
it  requires  to  be  frequently  repeated,  because  the  deposit  con- 
tinues to  be  formed,  and  demands  each  time  a fresh  portion  of 
solvent.  It  obviously  acts  on  the  Restorative  principle.  The 
deposit  should  _be  excreted  in  a dissolved  state,  but  is  not, 
Tlie  remedy  therefore  supplies  a want. 

Water  is  the  simplest  and  most  efficacious  of  all  solvents, 
and  should  in  all  cases  of  gravel  be  very  freely  administered. 
Bouchardat  has  remarked  that  great  water-drinkers  are  never  / 
afflicted  with  stone.  All  the  urinary  deposits  are,  to  some 
extent,  soluble  in  water,  although  comparatively  insoluble. 
Whenever  the  urine  is  of  higher  specific  gravity  than  it  should 
be  in  health,  more  water  should  be  drunk.  The  average  spe- 
cific gravity  of  healthy  urine  is  about  1‘018.* 

Acids  and  Alkalies  are  most  important  as  solvents.  They 
do  not  now  act  indirectly,  as  in  the  case  before  mentioned,  but 
directly  dissolve  the  insoluble  matter.  Acids  dissolve  a phos- 
phatic,  and  Alkalies  or  their  carbonates  a lithic  deposit,  in 

* According  to  Simon  it  is  1‘0125 ; Becquerel  makes  it  1’017 ; Dr, 
Prout  and  Dr.  Golding  Bird,  1'020  Berzelius  rates  it  still  higher. 
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the  body,  as  well  as  out  of  it.  Although  tlie  natural  solvent 
may  be  neither  an  acid  nor  an  alkali,  but  something  else  dif- 
ferent in  nature  from  these,  yet  anything  that  will  rightly 
dissolve  the  deposit  will  be  fit  to  supply  its  place.  Any 
of  the  free  Acids  may  serve  to  dissolve  a,  precipitated  phos- 
phate. Hydrochloric  .is  perhaps  the  best  of  the  mineral  acids, 
although  Phosphoric  has  been  recommended  on  theoretical 
grounds.  Sulphuric  is  the  least  efficacious,  because  it  does 
not  always  pass  out  in  the  urine,  {v.  €hap.  IV.)  Sour  fruits, 
as  Currants  or  green  Gooseberries,  may  be  useful  in  phospha- 
tic  cases ; but  ripe  fruits  have  an  opposite  tendency.  Aci- 
dulous drinks  may  be  recommended,  as  Cider,  Perry,  and 
Phenish  wines.  Of  the  free  alkalies  used  to  dissolve  a lithic 
sediment.  Potash  is  preferable  to  Soda,  because  it  forms  a 
more  soluble  compound  with  Uric  acid.  The  Bicarbonates  of 
the  fixed  alkalies  are  best,  because  least  irritant.  Bicarbonate 
of  Soda  is  contained  in  Vichy  water.  The  soluble  Bicarbonate 
of  Magnesia  may  be  given  with  advantage.  The  Carbonate  of 
Lithia  has  been  recommended  by  Mr.  A.  Ure;  but  it  is  com- 
paratively insoluble.  The  neutral  vegetable  salts  of  the  alka- 
lies, and  sweet  fruits  which  contain  them,  are  equivalent  to 
the  Carbonates,  because  converted  into  them  in  the  system, 
as  has  already  been  shown.  They  may  be  pleasantly  admi- 
nistered in  the  form  of  effervescing  draughts,  in  the  formation 
of  which  the  Carbonic  acid  of  an  alkaline  carbonate  is  dis- 
placed by  Citric  or  Tartaric  acid. 

The  danger  which  attends  the  continual  use  of  acids  or  of 
alkalies,  particularly  of  the  latter,  is  that  their  long  employ- 
ment may  engender  a condition  of  an  opposite  natiu’e  to  that 
which  they  were  intended  to  alleviate.  An  acid  may  at  length 
cause  a lithic  deposit  in  the  urine ; or,  still  more  frequently, 
an  alkali  may  produce  a phosphatic  sediment.  Their  admi- 
nistration should  therefore  be  conducted  with  caution.* 

* Dr.  Bence  Jones  considers  that  Alkalies  may  in  some  cases  effect  a 
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There  are  some  other  remedies  which  may  he  advantage- 
ously employed  as  solvents  for  Uric  acid  and  IJratcs_,  whose 
use  is  not  attended  with  this  danger,  and  whose  efficacy  is  a 
proof  that  the  occurrence  of  a deposit  in  the  urine  is  not  a 
mere  question  of  the  preponderance  of  acid  or  of  alkali  in 
that  secretion.  The  most  important  of  these  is  the  common 
Phosphate  of  Soda,  first  recommended  by  Liebig,  who  disco- 
vered that  Uric  acid  was  soluble  in  a solution  of  that  salt. 

If  forty  grains  of  dry  Phosphate  of  Soda,  seven  grains  of 
PTric  acid,  and  fifteen  of  Hippuric  acid,  be  dissolved  in  a pint 
of  hot  water,  and  to  this  solution  two  per  cent,  of  Urea  be 
added,  a kind  of  artificial  urine  will  be  formed. 

Biborate  of  Soda,  or  Borax,  has  also  the  power  of  dissolv- 
ing Uric  acid,  and  has  been  recommended  in  the  treatment  of 
lithic  deposits  by  Bouchardat  and  Binswanger. 

Mr.  A.  Ure  has  strongly  recommended  Benzoic  acid  in 
these  cases.  It  passes  out  in  the  urine  as  Hippuric  acid.  (v. 
Prop.  VI.)  The  amount  of  the  deposit  appears  to  decrease 
under  the  use  of  this  remedy ; but  whether  the  formation  of 
the  Uric  acid  in  the  blood  is  prevented,  as  supposed  by  Mr. 
Ure,  or  whether  it  is  not  simply  held  in  solution  by  means  of 
the  Hippuric  acid,  is  not  clear.  Dr.  Golding  Bird  recom- 
mends also  Cinnamic  acid,  which  is  contained  in  Cinnamon 
water,  and  in  the  balsams  of  Peru  and  Tolu.  It  resembles 
Benzoic,  and  undergoes  the  same  change  into  Hippuric  acid. 
The  salts  of  these  acids  possess  a similar  power. 

radical  cure  of  the  hthic  acid  diathesis  ; that,  by  combining  with  Lactic 
acid  in  the  blood,  they  tend  to  promote  its  oxidation  into  Carbonic  acid 
and  water,  and  thus  free  the  system  from  excess  of  acid  matter.  He 
recommends  the  following  indes  ; so  long  as  any  red  crystals  of  Uric  acid 
are  deposited  from  fresh  urine  kept  for  twenty-four  hours  in  a glass 
vessel,  the  dose  of  alkali  is  to  be  continued  or  increased ; the  sooner 
such  crystals  form,  the  larger  is  the  dose  required,  the  largest  of  all  being 
necessary  when  the  red  sand  is  formed  in  the  bladder ; but  when  no 
crystals  at  aU  form  during  the  above  period,  the  alkali  must  be  stopped. 
{Lecture  in  Med.  Times  and  Gazette,  Mar.  25,  1854.) 
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Diuretics  in  general  arc  useful  in  all  cases  of  urinary  de- 
posit^ for  they  increase  the  quantity  of  the  fluid  part  of  the 
urine.  It  is  observed  by  Dr.  Front  that  healthy  urine  is  the 
best  solvent  that  we  are  able  to  supply. 

When  Solvent  remedies  are  employed  for  the  purposes  above 
mentioned^  they  not  unfrcquently  fail  altogether ; and,  as  has 
been  already  observed,  they  require,  even  when  successful,  to 
be  perpetually  administered,  or  else  the  deposit  will  recur. 
For  the  Solvent  passes  out  along  with  each  successive  quan- 
tity of  the  Lithic  or  Phosphatic  matter  that  is  formed  and 
excreted. 

A radical  cure  of  such  deposits  can  only  be  effected  by  a 
medicine  that  shall  counteract  the  morbid  process  by  which 
they  are  continually  produced.  Tliis  can  seldom  be  done  by  a 
Restorative,  but  requires  a Catalytic  medicine.  Such  remedies 
we  must  presently  consider,  {v.  Antiarihritics.) 

Thus  are  concluded  the  six  orders  of  Restorative  medicines ; 
all  of  udiich  are  seen  to  agree  together  in  some  common  cha- 
racters. 

Wlien  a disease  depends  on  a want  of  some  material  in  the 
system,  then  it  admits  of  being  cured  by  a Restorative,  which, 
in  the  theory  of  its  action,  is  the  simplest  of  all  known  medi- 
cines. And  when  a morbid  process  results  in  a diminution 
of  the  amount  in  the  blood  of  some  necessary  constituent, 
then  also  may  a Restorative  be  of  use  in  alleviating  the  con- 
sequences of  such  a disorder ; or  may  even  effect  a em’e,  when 
the  morbid  process  has  ceased,  and  left  only  its  results  be- 
hind it. 

But  when  the  materies  morbi  is  still  working  in  the  blood, 
a radical  cure  can  only  be  effected  by  a Catalytic  medieme, 
which  shall  be  capable  of  meeting  it  there,  and  of  counteract- 
ing its  noxious  influence. 

Some  Restoratives  are  also  included  among  Catalytics,  from 
a regard  to  a different  phase  of  their  action.  The  most  im- 
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portaiit  of  these  are  Alkalies,  which  arc  of  use  in  general 
inflammation,  and  also  in  Scrofulous  and  Scorbutic  diseases, 
acting  in  a way  that  is  at  present  but  obscurely  explained. 

Wlien  the  modus  operandi  of  a medicine  is  obscure,  but 
when  it  is  apparent  that  it  has  the  power  of  counteracting  a 
disease,  I have  preferred  to  place  it  among  Catalytics,  rather 
than  to  include  it  with  Restorative  medicines.  But  there  are 
not  many  cases  in  which  we  are  thus  left  in  doubt. 

The  diseases  curable  by  Catalytics  are  all  evidently  pro- 
duced by  an  active  morbid  agency.  Those  which  are  treated 
by  Restoratives  are  just  as  evidently  remediable  by  the  arti- 
flcial  supply  or  substitution  of  some  one  or  more  of  the  ele- 
ments of  the  blood. 


CATALYTICS. 

These  constitute  the  second  division  of  Haematic  medicines. 
The  above  name  is  applied  to  them  on  the  assumption  that 
their  operation  in  the  blood  results  in  the  destruction  or  coun- 
teraction of  certain  morbid  agencies.  (/caraAvco.) 

The  difierences  in  action  between  this  and  the  preceding 
division  of  blood-medicines  have  been  stated  at  length  in  the 
remarks  on  Haematics  in  general.  On  recurring  to  Prop.  VII., 
it  will  be  seen  that  it  is  there  stated — 

^^That  others  (medicines  of  the  first  class),  called  Cata- 
lytics, act  so  as  to  counteract  a morbid  material  or  process, 
and  must  pass  out  of  the  body.^^ 

The  action  of  the  remedies  in  this  division,  which  are  the 
surest  and  most  potent  of  all  those  that  are  employed  in  the 
treatment  of  disease,  is  involved  in  a greater  degree  of  doubt 
and  obscurity  than  that  of  any  other  class.  Though  there 
may  be  in  some  cases  a certain  dim  explanation  which  we 
may  catch  hold  of,  and  strive  to  fix  or  to  render  definite,  yet 
in  many  instances  there  is  not  even  so  much  as  this.  How 
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can  for  example,  by  any  of  tlie  common  terms  whicli  are 
made  use  of  to  designate  tlie  actions  of  Mercury,  of  Arsenic, 
and  of  Iodine,  express  the  peculiarity  of  their  influence  over 
Syphilis,  Lepra,  and  Scrofula,  respectively  ? Does  it  not 
seem  better  to  confess  our  ignorance,  and  to  say  that  all  we 
know  for  certain  is  that  these  remedies  have  the  power  of  an- 
tagonizing certain  diseases  ? 

Having  done  this,  we  may  afterwards  try,  if  we  can,  to 
invent  for  this  action  a theoretical  explanation.  Our  argu- 
ments and  theories  will  not  affect  the  fact,  nor  will  they  lead 
us  into  danger,  if  we  have  first  laid  down  the  truth,  however 
incomprehensible,  as  the  only  secure  foundation,  in  such  a 
manner  that  it  shall  be  incapable  of  being  disturbed  by  the 
flimsy  superstructure.  Some  philosophers  have  erred  in  this ; 
that  they  have  first,  with  much  pains  and  labom*,  erected  an 
airy  fabric  on  a basis  of  incontestable  truth, — but  subse- 
quently, relying  too  much  on  that  which  they  have  themselves 
raised,  they  have  commenced  to  pull  up  the  blocks  on  which 
it  was  founded,  and  have  thus  brought  the  whole  speculation 
tumbling  to  the  ground  in  ruins. 

Considering  then  that  the  action  of  Catalytic  medicines  in 
each  disorder  is  of  a special  and  peculiar  kind,  which  I think 
will  not  be  denied,  I have  grouped  them  in  orders  which  are 
named  according  to  the  several  morbid  states  in  which  they 
are  employed. 

CATALYTICA. 

Ord.  1.  Antiphlogistica.  ^ 

Ord.  2.  Antisyphihtica. 

Ord.  3.  Antiscrofulosa. 

Ord-  4.  Antiarthritica. 

Ord.  5.  Antiscorbutica. 

Ord.  6.  Antiperiodica. 

Ord.  7.  Anticonvulsiva. 

Ord.  8.  Antisquamosa. 
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The  mecliciues  of  the  first  order  are  employed  in  inflamma- 
tory disorders  generally,  and  possess  an  influence  over  the 
process  of  sthenic  inflammation,  however  first  produced.  The 
second  order  contains  those  that  are  used  in  the  several  forms 
of  Syphilis.  The  third,  those  that  are  employed  in  Scrofula. 
The  fourth,  those  that  are  found  to  be  useful  in  the  cure  of 
painful  aflections  of  the  joints,  as  Gout  and  Hheumatism ; and 
also  of  Oxaluria,  Lithiasis,  Diabetes,  and  other  disorders  of 
secondary  assimilation.  The  fifth  order  contains  those  that 
are  useful  in  Scuny.  The  sixth,  those  that  are  employed  in 
Ague,  Remittents,  and  other  periodic  disorders,  on  the  Cata- 
lytic principle.  The  seventh,  those  used  in  convulsive  dis- 
orders. Lastly,  the  eighth,  those  that  are  capable  of  curing 
Lepra,  Psoriasis  vulgaris,  and  some  other  skin  diseases. 

The  action  of  these  medicines  being  much  more  obscure 
than  that  of  Restoratives,  I shall  therefore  have  less  to  say 
about  them  individually,  and  shall  not  go  so  much  into  par- 
ticulars. That  part  of  Prop.  VII.  which  refers  to  Catalytics, 
may  be  divided  into  the  following  minor  propositions  : — 
m.  p.  I. — That  they  act  in  the  blood,  and  that  their  effect  is 
permanent. 

m.  p.  2. — That  each  of  itself  tends  to  work  out  a peculiar 
operation  in  the  blood. 

m.  p.  3. — That  the  diseases  in  which  they  are  used  depend  on 
certain  morbid  materials  or  actions  in  the  blood. 
m.  p.  4. — That  the  result  of  the  action  of  a Catalytic  medi- 
cine is  in  some  way  to  neutralize  or  counteract 
some  one  or  more  of  these  morbid  processes. 
m.  p.  5. — That  these  medicines  are  all  unnatural  to  the  blood, 
and  must  at  length  pass  out  of  the  system. 

It  might  seem  at  first  as  if  the  first,  fourth,  and  fifth  of  these 
minor  propositions  would  alone  suffice  to  include  the  original 
affirmation.  But  a medicine  may  act  in  the  blood,  and  may 
counteract  a disorder ; and  yet  it  may  cbuntcract  the  disorder 


1G8 


ACTION  OF  MEDICINES. 


ill  some  other  way  than  by  acting  in  tlie  blood.  It  is  neces- 
sary further  to  prove  tlie  disease  to  be  a blood  disease.  And 
the  evidence  of  eounteraction  will  be  rendered  stronger  if  we 
ean  prove  that  the  medicine  employed  is  itself  capable  of  set- 
ting up  in  the  blood  some  peculiar  process^ — of  causing  in  it 
a change  of  some  special  kind.  For^  were  it  not  to  do  so^  we 
could  hardly  understand  how  it  could  meet  the  requirements 
of  one  case  more  than  of  another^  or  how  it  could  at  all  arrest 
an  active  process  in  that  fluid  over  which  it  exerted  itself  no 
particular  influence.  And  this  thing,  which  is  laid  doivn  in 
the  second  minor  proposition,  can,  I think,  be  proved  in  the 
great  majority  of  instances. 

The  following  is  the  arrangement  of  the  subject  which  I 
^have  thought  it  best  to  adopt.  We  will,  in  the  first  place, 
consider  some  of  the  statements  ventured  by  authors  respect- 
ing this  kind  of  medicines ; as  a comparison  of  these  should 
aid  us  in  the  discovery  of  the  truth.  In  the  second  place,  it 
will  be  convenient  to  enumerate  the  medicines  contained  in 
the  orders  named  above,  and  to  proceed  to  prove  the  minor 
propositions  of  Catalytics  taken  altogether.  A considerable 
amount  of  difficulty  attaches  to  this  consideration  ; and,  as  the 
argument  which  applies  to  one  order  will  apply  to  all,  much 
unnecessary  repetition  will  be  avoided  by  this  plan.  In  the 
third  place,  I must  conclude  by  making  some  remarks  on  each 
of  the  orders  in  succession.  To  proceed  now  to  the  first  of 
these  topics. 

In  referring  to  the  opinions  that  have  been  advanced  on  the 
action  of  this  group  of  medicines,  our  task  is  rendered  com- 
paratively easy  by  the  fact  that  a great  number  of  winters  on 
Materia  Medica  have  failed  to  recognize  them  collectively.  It 
may  seem  strange  to  one  who  has  reflected  on  the  subject, 
but  it  is  nevertheless  true,  that  the  majority  of  authors  have 
taken  no  notice  whatever  of  medicines  acting  in  the  blood, 
with  the  exception  of  Acids  and  Alkalies,  which  arc  grouped 
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by  some  as  Chemical  remedies.  All  other  medicines  have 
been  generally  arranged  under  the  two  great  and  ill-defined 
heads  of  Nerve-medicines  and  Eliminatives.  I cannot  find  it 
possible,  by  either  of  these  terms,  to  give  any  idea  of  the  real 
action  of  the  many  important  agents  which  I have  included 
in  this  division. 

It  would  seem  that  it  has  been  generally  supposed  that  me- 
dicines,— bodies  of  active  properties,  and  more  or  less  peculiar 
construction, — are  able  to  enter  and  to  pass  through  a fluid 
which  is  still  more  complicated  and  changeable  in  nature  than 
themselves,  yet  that  while  so  doing  they  produce  no  impres- 
sion upon  it,  but  proceed  passively  to  the  solid  tissues,  or 
quietly  pass  out  of  the  body,  without  ever  leaving  behind 
them  any  trace  of  their  action. 

Certain  writers  have  made  some  amends  by  including  in 
their  arrangements  a class  termed  Alteratives.  But  even 
then  they  have  not  unfrequently  laid  it  down  as  a rule  that 
they  produce,  in  the  first  place,  an  impression  on  the  nervous 
system,  and  that  this  has  subsequently  the  effect  of  altering 
the  manifestations  of  vital  force.  How  varied  and  peculiar 
in  nature  must  these  nervous  impressions  be,  to  account  for 
actions  which  are  often  so  widely  difi'erent ! 

The  medicines  thus  grouped  as  Alteratives  correspond  very 
nearly  udth  my  division  of  Catalytics.  The  permanency  of 
their  effects,  and  the  fact  that  the  disorders  which  they  cure 
are  blood- disorders,  will  sufdciently  stamp  the  character  of  the 
operation  of  these  remedies. 

In  many  works,  as  in  those  of  Dr.  Duncan,  of  Dr,  A.  T.  Thomson, 
and  more  lately,  of  Drs.  Ballard  and  Garrod,  the  existence  of  a class  of 
Alteratives  or  blood-medicines  is  not  even  recognized  or  alluded  to. 

But  in  the  learned  classification  of  Dr,  Pereira  blood-medicines  hold 
an  important  place.  All  except  Chalybeates  are  grouped  together  in  a 
sub-class,  called  Spansemics,  because  they  tend  to  impoverish  the  blood. 
In  addition  to  those  which  I have  named  Catalytics,  there  ai’e  here  the 
acids  and  alkalies.  It  is  true  that  all  these  medicine^,  after  long  use, 
impoverish  the  blood,  which,  indeed,  sullices  to  prove  my  first  point — 
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viz.  that  they  act  in  the  blood,  and  that  tlieir  effect  is  permanent.  But 
Dr.  Pereira  has  founded  his  classification  on  the  physiological  action  of 
medicines,  and  not  on  their  therapeutical  uses,  which  form  the  basis  of 
mine.  Thus  he  takes  no  notice  of  the  questions  of  what  their  ultimate 
destination  may  be,  or  what  their  primary  modus  operandi ; whether 
they  have  to  remain  in  the  blood,  or  to  j>ass  out  of  it ; and  whether 
they  can  act  by  supplying  a material  to  it,  or  by  neutralizing  a material 
in  it.  The  subsequent  statements  which  Dr.  Pereira  has  chosen  as  the 
basis  of  his  subdivisions,  founded  often  on  therapeutical  action,  seem 
in  certain  cases  to  be  somewhat  problematical.  Thus  he  calls  Acids 
“adipsa,”  or  thirst-quenching,  which  very  imperfectly  expresses  their 
action.  Alkalies  are  grouped  with  Salts,  Iodine,  and  Sulphur,  under  the 
general  title  of  “ resolventia  seu  liquefacientia,”  i.  e.  resolvents,  or  lique- 
facients,  which  involves  an  assumption  that  some  might  be  inclined  to 
dispute.  The  title  of  Spansemics,  applied  to  the  whole,  though  imobjec- 
tionable  in  a classification  which  is  founded  upon  their  ultimate  action 
in  health,  would  be  quite  inappropriate  in  an  arrangement  like  mine, 
which  has  to  do  with  their  influence  in  the  cure  of  diseases.  For  our 
object  in  making  use  of  such  agents  is  not  to  impoverish  the  blood,  but 
to  obtain  such  a manifestation  of  their  power  as  shall  suffice  to  neutra- 
lize the  noxious  agent,  and  no  more. 

Dr.  A.  Biffing  {Principles  of  Medicine,  ^th  edit.  pp.  70-75)  considers 
that  Mercury,  Arsenic,  Colchicum,  and  all  the  medicines  which  have 
been  called  Specifics,  are  not  in  fact  so,  but  that  they  are  capable  of 
subduing  different  kinds  of  inflammation  by  causing  contraction  of  the 
dilated  capillary  vessels.  This  explanation  has  certainly  the  charm  of 
simplicity,  but  not,  in  my  opinion,  the  merit  of  truth.  Dr.  Biffing  sup- 
ports his  argument  by  instancing  the  number  of  remedies  that  have 
been  used  in  Syphffis,  and  considers  that  they  must  all  operate  in  a 
similar  way,  both  in  this  and  in  other  disorders.  Yet  are  all  these  me- 
dicines of  use  or  advantage  in  Ague,  in  Lepra,  in  Chorea,  and  in  Scro- 
fula P But  why  is  it  not  so,  if  all  act  in  the  same  way  ? Their  several 
actions  should  exhibit  no  difference  in  kind,  but  only  in  degree.  It  is 
the  opinion  of  the  same  able  authority  that  Mercuiy  and  Iodine  diminish 
morbid  growths  by  starving  them ; that  they  cut  off  the  supply  of  blood 
by  contracting  the  capillaries  in  the  some  way  as  in  other  cases.  But 
why  then  can  we  not  thus  remove  a fatty  tumour,  a true  exostosis,  or  a 
malignant  growth?  We  are  seldom  able  by  such  means  to  reduce  the 
size  of  a tumour,  unless  it  depends  on  a blood- disorder,  as  Syphilis  or 
Scrofida.  The  wide  distinctions  and  the  shades  of  difference  which  exist 
between  the  operations  of  these  several  medicines  are  surely  too  many 
and  too  serious  to  allow  us  to  account  for  them  all  by  one  explanation. 

But  we  may  put  aside  general  arguments,  and  appeal  to  facts.  In  the 
fii’st  place,  it  is  veiy  far  from  being  proved  that  in  all  these  disorders 
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the  capillary  vessels  are  dilated.  But  let  us  even  admit  that  it  is  so 
proved,  aud  we  are  not  then  nearer  to  the  establishment  of  the  above 
hypothesis.  For  is  the  action  of  any  medicinal  agent  on  the  capillaries 
constant  in  character  P 

Mr.  Wharton  Jones,  in  his  Astley  Cooper  Prize  Essay,  states  that  he 
has  found  the  effects  of  medicinal  solutions  on  the  capillaries  in  the  Aveb 
of  a frog’s  foot  to  be  very  various.  For  even  a solution  of  Srdphate  of 
Copper  has  been  known  to  cause  dilatation,  and  one  of  Atropia  to  pro- 
duce constriction ; though  the  former  is  an  astringent,  and  the  latter  a 
paralyzer.  So  that  the  vessels  are  not  nearly  so  much  under  the  influ- 
ence of  such  agencies  as  Dr.  Billing  woidd  seem  to  imagine.  In  these 
experiments  the  solutions  were  concentrated,  and  applied  directly.  But 
in  the  cases  in  point  we  might  have  two  or  three  grains  of  Iodide  of 
Potassium,  one-tenth  of  a gi’ain  of  Ai’senite  of  Potash,  or  one-twentieth 
of  a gi’ain  of  Bichloride  of  Mercury,  diluted  down  by  about  twenty 
pounds  of  blood,  and  extended  through  many  miles  of  capillary  tubes  ! 
And  if  simple  contraction  of  the  capillai’ies  were  required,  surely  Astrin- 
gents, which  are  known  to  effect  this,  should  be  the  most  useful  of  all 
these  medicines.  But  we  do  not  find  it  to  be  so.  Further,  this  idea 
must  include  a virtual  denial  of  the  causation  of  blood  disorders  by 
special  morbid  agencies. 

Such  are  the  grounds  upon  which  is  founded  a denial  of  the 
existence  of  snecific  medicines — i.  e.  of  remedies  which  are  of 

A. 

particular  or  special  use  in  one  or  more  disorders.*  Is  it  rea- 
sonable to  deny  that  Mercury  is  of  particular  use  in  Syphilis  ? 
that  Iodide  of  Potassium  exerts  a special  influence  over  se- 
condary forms  of  the  same  malady  ? that  Iodine  and  Potash 
are  each  peculiarly  adapted  to  scrofulous  cases  ? or  that  Col-' 
chicum  will  often  stop  a fit  of  the  Gout  when  other  medicines 
have  failed  to  relieve  it?  If  we  cannot  deny  it,  we  must 
admit  such  actions  to  be  in  some  degree  specific.  To  adopt 
this  term  is  to  a certain  extent  to  confess  our  ignorance,  and 

* “ The  study  of  specific  mediciues  is  too  much  disregarded  now.  No 
doubt  the  hunting  after  specifics  is  a mark  of  ignorance  and  weakness 
in  medicine,  yet  the  neglect  of  them  is  proof  also  of  immaturity ; for, 
in  fact,  all  medicines  will  be  found  specific  in  the  perfection  of  the 
science.” — S.  T.  Coleridge.  In  a certain  sense  I agree  to  this.  All  blood 
njedicines,  .when  rightly  applied,  arc  of  special  use  with  regard  to  par- 
ticidar  diseases;  and  aU  remedies  of  the  other  three  classes  are  of  special 
use  with  regard  to  particular  symptoms,  {v.  p.  106.) 


172 


ACTION  OV  MEDICINES. 


for  this  reason  many  liavc  objected  to  it;  but  this  we  cannot 
avoid.  The  word  is,  however,  decidedly  objcctionalile,  when 
it  is  misapplied  to  express  the  idea  of  some  particular  medicine 
being  the  only  one  that  can  be  used  in  a certain  disorder. 
For  this  is  an  exaggeration  of  the  truth  that  may  lead  to  very 
serious  error. 

Before  now  proceeding  to  the  proof  of  the  minor  proposi- 
tions of  Catalytics  taken  collectively,  I must  enumerate  the 
ehief  remedies  which  I intend  to  in  elude  in  the  eight  separate 
orders  into  whieh  this  division  of  blood-medicines  has  been 
divided. 

Ord.  1.  Antiphlogistics. 

Antimonials  ; Mercurials ; Alkalies ; Salines. 

Ord.  2.  Antisyphilitics. 

Mercurials ; Preparations  of  Gold ; Iodide  of 
Potassium;  Sarsaparilla  (?). 

Ord.  3.  Antis crofulics. 

Iodine ; Bromine ; Chlorine ; Iodides  and  Bro- 
mides; Potash. 

Ord.  4.  Antiarthritics. 

Colehicum ; Nitro-hydroehlorie  Aeid ; Lemon- 
juice. 

Ord.  5.  Antiscorbutics. 

Citrie  Acid;  Lemon-juice;  other  Vegetable 
acids;  Fresh  Vegetables;  Salts  of  Potash  (?) . 

Ord.  6.  Antiperiodics. 

Arsenious  Acid ; Arsenite  of  Potash ; Alum ; 
Chloride  of  Sodium. 

Ord.  7.  Anticonvulsives. 

Preparations  of  Arsenic,  Silver,  Zinc,  Lead,  and 
Copper. 

Ord.  8.  Antisquamics. 

Preparations  of  Arsenic ; Sulphm’ ; Pitch. 

Under  each  head  I have  given  the  most  important  of  those 
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medicines  which  I conceive  to  act  on  the  Catalytic  principle. 
Other  medicines  may  cure  some  of  these  disorders^  or  at  least 
alleviate  them ; cither  by  acting  as  Restoratives,  as  in  the  case 
of  arthritic  and  of  periodic  disorders ; or  by  influencing  the 
nervous  system,  'sihich  plan  may  be  effectual  in  some  convul- 
sive affections. 

The  prefix  Anti-  involves  a principle.  These  medicines  pro- 
duce certain  actions  which  are  contrary  to  diseased  actions, 
inasmuch  as  they  neutralize  them,  and  cannot  subsist  with 
them.  It  is  granted  that  in  some  cases  the  actions  may  ap- 
pear similar  in  some  respects.  But  this  merely  shows  that 
they  move,  as  it  were,  in  the  same  sphere,  for  else  one  of  them 
could  not  meet  the  other.  However  the  operation  of  a me- 
dicine may  sometimes  seem  to  resemble  that  of  a disease,  it 
is  always  in  effect  contrary  to  it.  The  similarity  is  of  a kind 
which  does  not  concern  us.  An  acid  and  an  alkali  are  so  far 
similar,  that  they  may  both  produce  heat  when  mixed  with 
water,  and  both  prove  corrosive  and  destructive  to  organized 
tissues ; but  they  are  practically  contrary,  and  when  brought 
together  they  neutralize  eaeh  other.  Let  us  now  proceed  to 
the  minor  propositions. 

Catalytic  medicines  act  in  the  blood,  and  their  effect  is  per- 
manent. This  is  simply  to  affirm  that  they  belong  to  the  class 
of  Haematics,  to  which  Restoratives  also  belong.  Of  all  that 
I have  named,  there  are  not  any,  except  Colchicum  and  An- 
timony, that  possess  in  any  degree  the  action  of  nerve-medi- 
cines— i.  e.  that  exert  a sudden  and  transient  influence  over 
the  nervous  system.  I believe  the  sedative  powers  of  these 
medicines  to  be  quite  distinct  from  their  Catalytic  influence. 
In  the  proof  of  the  second  minor  proposition,  I shall  attempt 
to  show  that  each  of  these  remedies  has  a peculiar  action  of 
its  own  on  the  blood,  even  in  health  j which  cannot  be  said 
of  Restorative  medicines.  Of  all  tliese  Catalytics  two  things 
are  known.  When  they  cure  a disease,  they  do  so  definitely. 
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SO  tliat  it  floes  not  in  general  tend  to  return  ; and  wlien  they 
only  alleviate  it^  the  improvement  effeeted  is  more  or  less 
permanent.  In  the  seeond  plaee,  they  are  found  to  produee, 
after  being  long  administered^  a ehange  for  tlie  worse  in  the 
bloody  a diminution  in  the  amount  of  Fibrine  and  of  the  red 
eorpuseles.  Thus  they  are  blood- impoverishers^  when  given 
in  exeess.  These  eonsiderations  alone^  when  eombined  with 
the  proof  of  absorption — i.  e.  that  they  all  pass  into  the  seere- 
tionSj  and  may  be  deteeted  there — are  eonelusive  as  to  the  faet 
of  their  being  Hsematie  medieines.  We  pass  on  now  to  the 
seeond  minor  proposition_,  whieh  eonsists  in  the  statement  of 
a property  that  is  peeuliar  to  Catalytie  Iliematies. 

Each  Catalytic  tends  of  itself  to  work  out  a peculiar  opera- 
tion in  the  blood. 

This  peeuliar  proeess^  established  by  their  presenee  in  the 
blood,  forms  part  of  the  known  history  of  eaeh  Catalytie  medi- 
eine.  It  will  suffiee  to  demonstrate  this  if  I eondense  into  as 
few  words  as  possible  the  faets  that  are  known  on  this  subjeet, 
with  respeet  to  eaeh  of  the  orders  of  this  division  of  remedies. 

Of  Antiphlogistic  medieines,  some  possess  a power  whieh 
stamps  them  at  onee  as  likely  to  be  useful  in  the  treatment 
of  inflammatory  disorders. 

Alkalies  are  known  to  have  the  ehemieal  property  of  hold- 
ing Fibrine  in  solution.  By  exerting  this  power  in  the  blood, 
it  seems  that  they  may  prevent  its  abnormal  deposition  or 
coagulation  in  inflammatory  cases,  and  at  length  diminish  it 
in  quantity.  On  this  principle  they  were  proposed  and  used 
successfully  by  Mascagni  in  acute  inflammations.  Their 
efficacy  in  retarding  the  formation  of  crude  deposits  in  scro- 
fulous and  tubercular  diseases  may  possibly  be  assigned  to  the 
same  operation.  Potash  has  been  extolled  by  Dr.  Theophilus 
Thompson  as  a powerful  preservative  for  those  who  are  pre- 
disposed to  phthisical  disease.  Alkalies  in  small  doses,  and 
in  cases  requiring  them,  may  be  Restoratives. 
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Salines  have  been  shown  by  Mr.  Gulliver  to  have  the  effeet 
of  keeping  the  blood-corpuseles  apart  from  one  another.  This 
may  partly  explain  their  action ; for  in  inflammatory  blood 
the  corpuscles  display  a peculiar  and  abnormal  tendency  to  ag- 
gregate together  in  rows.  Salines  also  are  solvents  of  Fibrine, 
and  have  been  found  by  Schultz  to  diminish  the  amount  of 
this  principle  in  the  blood. 

The  immediate  action  of  Mercury  in  checking  inflamma- 
tion is  often  very  apparent  in  the  case  of  Iritis.  This  medi- 
cine in  some  way  diminishes  the  plasticity  of  the  Fibrine  of 
the  blood ; and  probably  promotes  absorption  by  preventing 
in  tliis  way  a further  deposit  of  lymph.  If  the  blood  be 
analysed  after  the  continued  use  of  INIercury^  it  is  found  to 
contain  less  Fibrine_,  and  fewer  red  corpuscles_,  than  in  health. 
It  has  also  a peculiar  action  of  its  own  in  the  bloody  for  it 
sometimes  produces  various  eruptions,  particularly  Eczema,  as 
well  as  a state  called  Mercurial  fever. 

Antimony  has  various  and  marked  medicinal  properties  : 
in  large  doses  Nem’otic ; in  all  cases  Eliminative.  But  we 
are  now  concerned  merely  with  an  agency  in  the  blood.  It 
has  certainly  some  action  of  this  kind.  When  rubbed  on  the 
skin  it  produces  a pustular  eruption;  and  M.  Lepelletier  gives 
a case  in  which  it  did  this  when  administered  only  internally. 
Magendie  found  that  when  given  to  dogs  it  produced  en-  ' 
gorgement,  and  often  inflammation  of  the  lungs.  Antimony 
seems  to  exert  a blood-influenee  over  'inflammation  somewhat 
similar  to  that  of  Mereury  ; * but  it  further  adds  to  tliis  a 
powerful  sedative  effect.  Antimony  generally  arrests  inflam- 

* “ Tlie  older  writers  state  that  Mercury  produces  a watery  and  dis- 
solved condition  of  the  blood  ; and  the  same  kind  of  opinion,  expressed 
in  a different  foftn  of  language,  is  held  by  modern  writers.  I am  unac- 
quainted with  any  chemical  observations  as  to  the  state  of  the  blood 
after  the  protracted  use  of  Antimonials  ; but,  from  analogy,  it  is  in- 
ferred to  be  similar  to  that  caused  by  mercurials.” — Dr.  Pereira:  Elem. 
of  Mat.  Med.  and  Therapeutics,  3rd  ed.  vol.  i.  p.  184. 
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mation  by  reducing  tlic  inilsc;  but  Mercury  reduces  tlie  inilse 
by  arresting  inflammation. 

Thus  do  Antiplilogistics  exert  that  operation  in  the  blood 
■which  is  essential  to  Catalytic  medicines.  The  divisions  of 
Heematics  diflPer  in  this  : Restoratives  act  by  being  in  the  blood; 
Catalytics  by  working  in  the  blood.  All  we  have  to  prove  of 
the  latter  just  now  is  to  establish  this  part  of  their  action. 

Antisyphilitics  have  also  this  action.  Mention  has  already 
been  made  of  the  hajmatic  effects  of  Mercurials.  The  action 
of  the  compounds  of  Gold  is  similar,  though  these  are  not 
now  often  employed.  But  as ’far  back  as  the  commencement 
of  the  eighteenth  century  the  administration  of  Gold  in 
syphilis  was  strongly  recommended  by  Dr.  A.  Pitcairn.  He 
employed  the  pm*e  metal  in  a fine  state  of  division.  He  also 
made  use  of  a mercurial  which  resembled  our  modern  blue 
pill,  but  must  have  been  considerably  less  potent,  for  it  was 
given  in  drachm  doses. 

Iodide  of  Potassium  may  be  said  to  combine  the  actions  of 
Iodine  and  of  Potash.  This  medicine  is  very  active  in  causing 
the  absorption  of  syphilitic  nocles.  Its  use  is  sometimes  fol- 
lowed by  a slight  cutaneous  eruption.* 

Sarsaparilla  is  supposed  by  many  to  exert  an  alterative 
action  in  the  blood;  but  this  is  not  very  clear,  nor  is  its 
utility  often  very  decided. 

Antis crofulics  form  the  third  order.  Iodine  and  its  com- 
pounds have  certainly  an  action  on  the  blood.  When  given 
in  excess,  or  for  a long  time,  they  may  cause  a train  of 
symptoms  to  which  the  collective*  name  of  lodism  has  been 

* “ From  analogy  rather  than  from  observation,  the  compounds  of 
Iodine  and  Bromine  are  supposed  to  lessen  the  amount  of  sohd  consti- 
tuents (in  the  blood),  especially  the  fibrine  and  corpifScles,  and  to  in- 
crease the  proportion  of  water.  The  augmented  secretions,  the  thinness 
aird  wasting,  and  the  disappearance  of  scrofulous  and  other  swellings, 
observed  under  their  use,  evince  their  liquefacient  and  antiplastic  ope- 
ration.”— Dr.  Dereira,  op.  cit.  vol.  i.  p.  182. 
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applied.  The  most  prominent  are — coryza^  iteliiiig,  watering 
of  the  eyes,  fever,  and  great  constitutional  depression.  It 
powerfully  promotes  absorption  in  certain  cases.  Its  special 
actions  will  be  subsequently  described  in  the  remarks  made 
on  the  second  and  third  orders  of  Catalytic  medicines. 

Potash  has  been  already  considered.  Bromine  and  free 
Chlorine  are  very  analogous  to  Iodine  in  their  operation. 

Antiarthritics  exert  an  influence  on  the  blood.  This  is 
least  apparent  in  the  case  of  Colchicum,  which  is  a somewhat 
mysterious  remedy.  But  it  has  been  said  by  some  to  increase 
the  amount  of  Urea  in  the  irrine ; by  others,  to  promote  the 
excretion  of  Uric  acid.  [Vide  Antiarthritics,  and  Chap.  IV.) 
Nitro-hydrochloric  acid  contains  Chlorine,  which  is  an  oxi- 
dizing agent,  and  probably  exerts  in  the  blood  an  action  of 
this  kind.  It  is  clear  that  it  is  capable  of  retarding  the  for- 
mation in  the  system,  and  deposit  in  the  urine,  of  lithic  acid 
and  oxalate  of  lime ; though  its  modus  operandi  is  not  deter- 
mined with  certainty.  This  question  is  of  some  theoretical 
importance,  and  will  soon  be  considered  at  some  length. 

Among  Antiscorbutics,  Potash  and  its  salts  have  been 
already  shown  to  afiect  the  blood.  Their  efficacy  in  scurvy 
is,  however,  a disputed  point.  That  of  Lemon-juice  is  esta- 
blished. It  contains  Citric  acid  and  Potash ; the  former  in  / 
great  excess.  Now  either  of  these  by  itself  would,  in  cases 
requiring  it,  and  given  in  small  doses,  act  as  a Bestorative. 

In  large  doses.  Citric  acid  would  disturb  the  reaction  of  the 
secretions,  and  Potash  would  impoverish  the  blood.  When 
both  together,  the  Citrate  of  potash  would  undergo  oxidation, 
and  thus  exert  an  operation  in  the  blood  of  a refrigerant 
kind.  Similar  materials  occur  in  most  fresh  vegetables. 

Antiperiodics  are  medicines  which  are  used  in  the  cure  of 
Ague,  and  of  other  periodic  diseases,  on  the  Catalytic  prin- 
ciple. Tonics  are  used  in  the  same  diseases,  on  the  Resto- 
rative plan ; but  their  utility  extends  also  to  other  cases  on 
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the  same  grounds.  Arsenic  is  the  most  potent  of  Anti- 
pcriodics.  The  Terchloridc,  and  the  Arscnitc  of  Potash,  are 
the  preparations  most  frequently  employed.  Arsenic  produces 
an  evident  action  in  the  blood.  When  given  in  slight  excess, 
it  is  apt  to  bring  on  oedema  of  the  face,  and  redness  of  the 
conjunctiviE.  Besides  causing  various  nervous  disorders  when 
in  large  doses,  its  continued  use  may  bring  on  a cutaneous 
eruption,  described  by  Mr.  Hunt  as  a kind  of  pityriasis,  to- 
gether with  a failure  of  appetite,  general  depression,  a quick, 
small  pulse,  hurried  respiration,  and  sometimes  swelling  of  the 
feet.  Any  kind  of  eruption  would  alone  constitute  sufficient 
proof  of  an  operation  in  the  blood. 

The  metallic  salts  used  as  Anticonvulsives  are  all  capable, 
when  taken  for  some  time,  of  causing  a deterioration  of  the 
blood.*  This  is  most  apparent  in  the  case  of  Lead,  which, 
besides  a number  of  nervous  symptoms,  tends  to  bring  on  a 
kind  of  jaundice,  with  general  wasting  of  the  body.  In  patients 
suffering  from  Saturnine  cachexy  Andral  and  Gavarret  found 
a deficiency  of  corpuscles  in  the  blood,  and  observed  an  un- 
natural yellowish  colour  of  the  serum.  Chronic  poisoning  by 
Zinc  and  Copper  resembles  that  by  Lead.  The  symptoms  of 
what  is  called  “ Zincal  intoxication^^  were  recently  described 
to  the  French  Academy  by  M.  Landouzy  of  Rheims,  as  occur- 
ring donstantly  among  the  zinc- workers.  There  was  some- 
times an  cedema  like  that  produced  by  Arsenic. 

The  production  of  all  the  knovm  nervous  disorders  by  the 
presence  in  the  blood  of  different  metallic  medicines,  gives  a 
strong  additional  probability  to  the  belief  that  these  disorders, 
when  occm’ring  spontaneously,  are  in  many  cases  due  to  the 
presence  in  the  blood  of  some  unltnoAvn  poison. 

Among  Antisquamics,  the  last  Catalytic  order,  we  meet 

* “ All  these  agents,  by  long  continued  use,  impoverish  the  blood — 
but  the  precise  changes  which  they  effect  have  not  been  investigated." 
Dr.  Pereira,  op.  cit.  vol.  i.  p.  185. 
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M'itli  Arsenic  again.  Common  Pitch  is  of  almost  equal  utility 
ill  Lepra.  It  has  some  action  in  the  blood,  due  to  some  one 
of  its  bitiimiuoiis  principles  ; but  this  action  is  not  well  made 
out,  or  understood.  Sidphur,  besides  its  use  externally  in 
Scabies,  is  administered  internally  with  advantage  both  in 
this  and  in  some  other  skin  diseases.  It  effects  changes  in 
the  blood,  inasmuch  as  it  is  found  to  combine  there  both  with 
hydrogen  and  oxygen,  and  to  carry  them  out  of  the  system 
as  sulphuretted  hydrogen  and  sulphuric  acid.  Dr.  Pereira  and 
others  ascribe  to  Sulphur  a resolvent  and  liquefacient  action. 

Thus  it  is  sufficiently  shown  that  all  of  these  medicines  work 
out  a certain  process  or  operation  in  the  blood,  and  affect  the 
condition  of  that  fluid.  But  I am  very  far  from  believing 
that  this  known  operation  is  in  all  cases  the  one  by  which 
they  neutralize  morbid  poisons.  This  action  is  probably  of  a 
much  more  inscrutable  character. 

Before  proceeding  further,  I may  here  take  the  opportunity 
of  insisting  again  on  the  differences  between  Catalytic  and 
Restorative  medicines.  Catalytics  u'ill  even  in  health  work 
out  their  peculiar  process  in  the  blood.  Restoratives  exercise 
in  that  case  no  particular  influence.  The  latter  may  remain 
in  the  blood  ; their  office  is  supply  or  substitution.  Catalytics 
may  not  remain  beyond  a certain  time ; their  office  is  counter- 
action. The  system  then  labours  to  excrete  them.  Before 
passing  out  of  the  body,  one  or  two,  as  Colchicum,  may  act 
on  the  nerves.  In  the  moment  of  excretion,  the  majority 
act  as  Ehminatives.  But  some,  as  the  metals  used  as  Anti- 
convulsives,  are  astringent,  and  diminish  secretion  generally. 
Mercury,  Antimony,  and  Iodine,  are  among  the  most  im- 
portant Eliminatives  known.  They  act  on  all  glands,  but  on 
some  more  than  on  others.  Antimony  is  also  a special  sedative 
to  the  Vagus  nerve,  and  as  such  exerts  an  important  influence, 
which  enables  it  sometimes  to  cut  short  the  process  of  inflam- 
mation by  depressing  the  action  of  the  heart. 
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Wc  now  arrive  at  the  third  minor  proposition. 

The  diseases  in  which  these  medicines  are  employed  are 
active  hlood-d,iseases. 

This  eonsideration  need  not  detain  us  long^  for  in  most 
cases  the  correctness  of  the  statement  is  universally  admitted. 

Inflammation  may  he  produced  by  a variety  of  blood- 
poisons^  in  each  of  which  instances  it  partakes  of  a special 
character.  Thus  there  are  the  syphilitic^  scrofulous,  and  rheu- 
matic inflammations.  Simple  inflammation  may  be  caused 
by  the  injury  of  any  part  or  organ,  external  or  internal. 
Springing  often  from  a nervous  lesion,  it  rapidly  afiects  the 
vascular  system,  converting  a temporary  mischief  into  an  es- 
tablished evil.  Here  it  commences  in  the  capillary  A’^essels, 
and,  if  extensive,  afiects  the  blood  generally,  and  produces 
fever.  The  blood  then  contains  an  excess  of  Fibrine,  causing 
it,  on  coagulation,  to  exhibit  the  “ bufiy  coat.’^  There  are  also 
found  in  this,  according  to  Mulder,  some  peculiar  liyperoxides 
of  Proteine.  The  colourless  corpuscles  are  in  excess ; and 
among  the  red  corpuscles  is  observed  a peculiar  tendency  to 
arrange  themselves  together  in  rows.  This  is  doubtless  in 
some  way  connected  with  the  morbid  process  going  on  in  the 
blood. 

Syphilis  is  evidently  traceable  to  a special  poison.  This  is 
recognized  by  the  fact  of  its  communication  from  one  person 
to  another.  In  the  system  of  the  infected  person,  if  left  alone 
and  uncontrolled,  it  breeds  and  increases  in  quantity,  works 
out  all  the  mischief  that  it  is  capable  of  efiecting,  and  may 
again  be  propagated  to  others,  either  by  inoculation  into  the 
blood,  or  by  an  equally  direct  transmission  to  a tainted  ofi- 
spring. 

Scrofula  is  also  a blood-disease.  AU  its  manifestations  are 
explainable  on  such  a supposition.  It  is  transmissible  from 
parent  to  child;  and  it  holds  good  as  a general  inile  that 
hereditary  diseases  are  seated  in  the  blood.  It  is  unafiected 
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hy  any  of  those  inecUcines  that  act  only  on  tjic  nerves.  It 
produces  a deterioration  of  the  blood. 

Arthritic  disorders  arc  always  accompanied  by  a change  in 
the  blood.  In  Diabetes  grape-sugar  is  present  there  in  large 
quantities,  and  has  to  be  excreted  by  the  kidneys.  Similarly, 
in  Oxaluria,  oxalic  acid  is  found  there;  in  Lithiasis,  lithic 
acid  in  excess.  In  Rheumatic  fever  there  arc  profuse  sweats, 
in  which  the  natural  acid  of  the  perspiration  is  enormously 
increased  in  quantity.  It  is  stated  by  Berzelius  to  be  lactic 
acid.  Either  this,  or  some  other  acid  like  it,  must  be  formed 
in  excess  in  the  blood.  In  Gout,  we  have  sometimes  a deposit 
of  urate  of  soda  in  the  cellular  tissue  opposite  the  small 
joints.  The  same  salt  has  been  occasionally  found  in  the 
urine  in  Gout.  Lastly,  it  has  been  detected  in  the  blood  in 
that  disorder  by  Dr.  Garrod,  and,  since  him,  by  Dr.  Bence 
Jones.  {Animal  Chemistry,  p.  29.)  Thus,  in  all  these  disorders 
there  is  a wrong  in  the  blood. 

Scorbutic  diseases,  i.  e.  Scurvy  and  Purpura,  are  charac- 
terized by  a general  poorness  of  the  blood,  with  a special  de- 
ficiency in  the  amount  of  Fibrine  there.  Tliere  is  a general 
tendency  to  hsemorrhage  and  ulceration  all  over  the  body.  It 
has  been  observed  that  these  diseases  seldom  occur  in  persons 
who  are  accustomed  to  a natural  and  mixed  diet. 

Periodic  disorders  are  known  to  be  attributable  to  the  en- 
trance into  the  blood  of  a peculiar  aerial  poison.  The  mild 
malaria  of  England  excites  a comparatively  tractable  ague; 
that  of  the  Maremma  and  of  the  Pontine  Marshes,  in  Italy, 
brings  on  very  fatal  fevers ; while  the  remittents  that  are  due 
to  the  exhalations  from  the  ground  on  the  West  coast  of 
Africa,  and  in  the  West  Indian  Islands,  are  of  a still  more 
virulent  nature.  Accurate  observations  have  shown  that  they 
arc  all  caused  by  the  exposure  of  the  system  to  this  poison, 
and  by  its  working  in  the  blood. 

With  Convulsive  disorders  there  is  more  difficulty.  Although 
these  diseases  are  manifested  cither  by  a derangement  of  the 
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iiciTous  system  in  general,  or  by  a disturbanee  of  tlie  func- 
tions of  the  brain  or  spinal  cord  in  particular,  yet  they  arc 
very  rarely  aceompanied  with  an  appreciable  nervous  lesion. 
When  this  is  the  case,  as  in  the  instance  of  Tetanus,  whieh 
may  arise  from  a mere  irritation  of  the  end  of  a nerve,  they 
are  extremely  intraetable.  Epilepsy,  too,  may  sometimes  lie 
due  to  a bony  spieula,  or  tumour  in  the  brain,  or  to  the  irri- 
tation  produeed  by  intestinal  worms  in  ehildren;  but  these 
dii’eet  nervous  causes  of  sueh  eonvulsive  disorders  are  only  oc- 
casionally met  with.  For  they  are  very  often  eonnected  with 
a diseased  condition  of  the  blood.  It  is  probably  only  those 
which  are  thus  connected  with  blood  disorder,  that  are  under 
the  influence  of  blood-medicines.  Those  arising  from  a nerv- 
ous lesion  are  more  or  less  beyond  their  control ; and  this  we 
know  to  be  the  case  Avith  a considerable  proportion  of  sucli 
spasmodic  diseases. 

Epilepsy  and  Hysteria  are  frequently  inherited.  This  sup- 
plies us  with  one  argument.  They  are  also  apt  to  be  brought 
on  by  various  depressing  causes  which  affect  the  system  in  ge- 
neral. The  strumous  diathesis,  which  originates  in  the  fluids, 
and  not  in  the  nervous  system,  is  affirmed  by  Dr.  Cheyne 
and  Dr,  Watson  to  be  a powerful  predisposing  cause  of  Epi- 
lepsy. The  retention  of  Urea  in  the  blood,  occurring  in  some 
kidney  diseases,  will  cause  the  same  disorder.  Hysteria  is 
very  often  associated  with  Ansemia.  Tetanus,  even,  depends 
very  much  on  certain  atmospheric  conditions.  There  are  some- 
times, as  it  were,  epidemics  of  Tetanus,  in  which  the  slight- 
est abrasion  will  suffice  to  bring  it  on  among  the  people  resi- 
ding in  a particular  neighbourhood.  It  is  often  rife  in  one 
district  for  long  together.  Facts  like  this  must  certainly  be  re- 
garded as  pointing  to  a condition  of  the  blood  as  one,  at  least, 
of  the  causes  of  this  terrible  disorder.  This  condition  of  the 
blood  may  react  upon  the  nerves,  and  maintain  in  them  a par- 
ticular morbid  state.  Chorea  seems  also  to  depend  primarily 
on  the  state  of  the  blood,  and  is  indu’cctly  curable  by  medi- 
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cilies  whichj  like  Iron  and  Quinine^  improve  its  eondition.  It 
is  often  associated  with  Rheumatism.  In  a weakly  and  stru- 
mous child  it  may  he  brought  on  by  a sudden  fright,  which 
would  not  affect  one  of  a good  constitution. 

We  might  conclude  fi’om  these  facts  alone  that  the  blood 
is  often  the  seat  and  origin  of  these  diseases.*  But  there  is 
yet  a stronger  reason  to  induce  us  to  suppose  that  they  are  fre- 
quently produced  by  some  poison  in  the  blood,  which  acts  on 
and  disturbs  the  nervous  organs  without  perceptibly  altering 
their  physical  construction.  Many  medicinal  substances  pre- 
sent us  until  an  artificial  illustration  of  this  action.  Lead,  Cop- 
per, Mercury,  and  Arsenic,  by  their  presence  and  operation  in 
the  blood,  are  capable  of  causing  severe  and  chronic  nervous 
disorders,  particularly  Paralysis  and  Epilepsy.  Many  of  the 
vegetable  Neurotics,  after  their  passage  into  the  blood,  bring 
about  transient  nervous  symptoms  which  are  identical  with 
those  of  disease.  Thus  Opium  produces  coma;  Belladonna, 
delirium ; Aconite  and  Hemlock,  paralysis ; Hydrocyanic 
acid,  convulsions;  Indian  hemp,  catalepsy.  When  the  cause 
of  these  affections  is  removed,  the  symptoms  disappear ; when 
the  cause  returns,  the  symptoms  return . The  same  is  apparently 
the  case  with  those  unknown  animal  poisons  that  operate  so 
as  to  produce  nervous  symptoms,  without  a nervous  lesion. 

These  convulsive  disorders  may  be  treated  in  either  or  both 
of  two  ways.  We  may  attack  the  supposed  cause  in  the  blood 
by  employing  one  of  these  mineral  Anticonvulsives ; or  we 
may  simply  apply  our  remedies  to  the  nervous  system,  the 
more  immediate  seat  of  the  morbid  manifestations,  and  adopt 
a palliative  or  defensive  course. 

Skin  diseases  are  no  doubt  connected  with  some  disorder  in 

* In  confirmation,  see  Romberg  on  Nervous  Diseases  (Syd.  Soc.), 
vol.  ii.  pp.  184,  185  ; Dr.  Watson's  Lectures,  vol.  i.  p.  637  et  seq.  ; Dr. 
Todd’s  Clinical  Lectures  on  Ncrvoics  Diseases,  p.  459  ; Dr.  Williams' s 
Prineiplcs  of  Medicine,  2nd  ed.  p.  97  ; etc. 
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tlic  l)loo(l.  We  might  almost  presume  this  from  the  analoirv 
of  the  known  hlood-poisons,  by  nearly  all  of  which  an  erup- 
tion may  be  produced.  The  eruptive  fevers^  wdiich  run  a cer- 
tain course,  depend  upon  contagious  poisons ; but  they  arc 
not  under  the  influence  of  Antisquamic  remedies.  These  are 
serviceable  in  a class  of  disorders,  of  each  of  which  a cutane- 
ous eruption  is  the  most  apparent,  or  the  only  obvious  symp- 
tom. The  true  squamous  disorders  are  Lepra  vulgaris  and 
Psoriasis  vulgaris.  The  causes  of  Impetigo,  Porrigo,  and 
Scabies,  are  probably  similar  to  those  of  the  true  squamaj,  for 
they  are  often  cm’able  by  similar  remedies.  The  actual  erup- 
tion of  Porrigo  is  accompanied  by  a parasitic  fungus,  which 
may  sometimes  be  transmitted  from  one  person  to  another ; 
and  a small  insect  or  Acarus  which  haunts  the  vesicles  has 
been  alleged  as  the  cause  of  Scabies;  but  it  is  not,  after  all, 
quite  clear  whether  these  attendants  may  not  be  merely  the 
concomitants  or  the  results  of  these  two  disorders.  At  all 
events.  Lepra  and  Psoriasis  are  true  blood- diseases,  and  are 
often  inherited.  They  are  more  obviously  under  the  influence 
of  Antisquamics  than  the  other  skin  diseases. 

It  has  thus  been  shown  that  the  diseases  in  which  Cata- 
lytics  are  used  are  each  to  be  accounted  for  by  a process  in 
the  blood.  The  fourth  minor  proposition  will  not  be  so  dif- 
ficult to  establish  as  the  last,  although  it  is  in  fact  the  most 
important  of  all. 

The  action  of  a Catalytic  results  in  the  neutralization  or 
counteraction  of  one  or  more  of  these  morbid  agencies. 

This  has  already  been  sufficiently  proved.  It  is  established 
by  experience  that  these  remedies  severally  counteract  the 
diseases  named.  They  have  been  shown  to  have  an  action  in 
the  blood ; and  the  diseases  which  they  cure  have  been  proved 
to  be  blood-diseases.  Thus  it  is  clear,  that  if  the  former  coun- 
teract the  latter,  and  have  no  action  on  the  nerves,  they  must 
do  it  by  some  agency  in  that  fluid,  over  the  particles  of  which 


n.T>MATICS. UIV.  II. 


185 


both  exert  an  influence.  They  arc  Catalytic  Ilsematics ; i.  e. 
medicines  which,  by  an  operation  in  the  blood,  are  enabled 
to  counteract  disorders  which  depend  upon  active  morbid 
agencies.  This  is  all  that  can  be  positively  affirmed  of  their 
mode  of  operation. 

The  fifth  and  last  minor  proposition  relates  to  an  important 
difterence  between  these  and  Restorative  medicines.  The  latter 
may  remain  in  the  system,  for  if  they  did  not  do  so,  they  could 
restore  nothing  to  the  blood.  But  Catalytics  cannot  restore 
anything,  for  they  are  generally  unnatural  to  the  blood.  They 
must  sooner  or  later  be  excreted. 

Catalytics  are  unnatural  to  the  blood,  and  must  at  length 
pass  out  of  the  system. 

Of  the  list  of  Catalytics,  the  only  medicines  that  occur  as 
constituents  of  healthy  blood,  are  Alkalies,  Salts  of  the 
alkalies  and  earths.  Chlorine,  and  Sulphur.  Of  these,  the 
Alkalies,  and  possibly  also  the  others,  are  not  unnatural  to 
the  blood  when  administered  in  small  quantities,  and  may 
remain  in  the  svstem  and  act  as  Restoratives,  when  there  is 
a deficiency  in  the  blood  of  similar  materials.  But  even 
these  substances,  when  given  in  large  quantity,  as  is  the  case 
when  they  are  used  for  Catalytic  purposes,  are  unnatural  to 
the  blood,  and  must  be  excreted  from  it.  With  respect  to 
the  other  Catalytics,  they  cannot  any  of  them  remain  na- 
turally in  the  blood,  under  any  circumstances.  Their  very 
presence  for  a uRile  constitutes  an  artificial  disease,  and  is 
only  to  be  tolerated  or  recommended  because  it  may  serve  to 
counteract  a morbid  action  of  a more  serious  and  uncontrol- 
lable character. 

The  kidneys  generally  constitute  the  channel  by  which 
these  Catalytics  are  removed  from  the  blood.  Most  of  them, 
in  passing  out,  act  as  diuretics.  From  this  we  must  perhaps 
except  the  salts  of  Lead,  Zinc,  and  Copper.  Doubtless  some 
are  excreted  partially  or  entirely  by  the  mucous  membrane  of 
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the  bowels,  but  this  we  cannot  so  readily  appreciate.  The  cir- 
cumstance that  the  astringents  just  mentioned  are  efficacious 
in  diarrhoea  seems  to  point  to  their  access  to  the  intestinal 
siu’facc  from  the  blood. 

It  has  already  been  shown  that  these  Catalytics  arc  all  so- 
luble in  some  way  in  the  intestinal  canal,  and  that  they  are 
absorbed.  (Fide  Prop.  L;  Prop.  II.)  All  of  them  that  can 
be  detected  by  chemical  means,  have  actually  been  discovered 
in  the  blood.  But  the  system  will  not,  if  it  can  be  avoided, 
suffer  them  to  remain  there  long.  The  glands  are  charged 
witli  the  office  of  purging  the  blood  of  all  morbid  materials ; 
and  thus  these  substances  pass  out  in  the  secretions;  most 
particularly,  as  I have  just  said,  in  the  secretion  of  urine. 

Every  one  of  the  medicines  of  this  division,  enumerated 
above, — excepting  Colchicum  and  Pitch,  which  are  difficult  to 
recognize  chemically, — have  been  detected  in  the  urine  by 
M.  Wohler,  M.  Orfila,  and  others.  The  Alkalies  and  Acids 
are  combined,  so  as  to  form  salts ; the  vegetable  salts  are  de- 
composed; Sulphiu’  has  changed  into  Sulphuric  acid;  and 
the  metallic  bases  are  found  to  be  variously  combined;  but 
all  the  fixed  inorganic  materials  remain  essentially  the  same, 
however  altered  in  arrangement.  Many  of  these  medicines 
have  been  likewise  detected  in  the  secretions  of  other  glands. 
This  subject  will  be  further  discussed  in  the  consideration  of 
Prop.  X.,  and  does  not  immediately  concern  us  now. 

Thus  the  minor  propositions  may  be  considered  as  proved ; 
and  all  that  I have  ventured  to  affirm  of  this  group  of  medi- 
cines is,  that  they  counteract  morbid  agencies  by  an  operation 
in  the  blood. 

Now  the  mode  of  counteraction  is  not  defined,  because  it 
is  only  in  a few  cases  that  we  can  even  guess  at  it.  In  the 
majority  of  instances  it  seems  inexplicable.  We  know  that 
Syphilis  is  a poison  in  the  blood.  Mercury  also  is  a poison 
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iu  the  blood.  But  why  does  Mercury  antagonize  and  annihi- 
late Syphilis  ? The  case  is  the  same  with  Scrofula  and  Io- 
dine ; with  Lepra  and  Arsenic.  It  is  very  humiliating  to  be 
battled  when  we  have  got  thus  far ; when^  led  by  the  hand  of 
Science,  we  have  been  conducted  almost  to  the  end  of  this 
interesting  inquiry,  to  find  that  we  are  perfectly  unable  to 
take  the  last  step,  and  thus  to  conclude  our  adventure. 

’When  there  is  no  disease,  a Catalytic  medicine  may  work 
out  its  own  action  in  the  blood,  and  produce  a disease.  But 
Avhen  there  is  some  previous  disorder,  the  working  of  the  Ca- 
talytic may  operate  so  as  to  counteract  this  abready  existing 
action,  being  so  far  similar  to  it,  that  it  acts  in  the  same  de- 
partment, and  may  thus  occasionally  produce  by  an  accident 
like  results ; but  being  nevertheless,  as  we  have  seen,  essen- 
tially contrary  to  it,  because  it  neutralizes  it. 

Such  opposite  relations  are  met  with  even  among  natural 
diseases.  Vaccination  and  Small  Pox  afibrd  us  an  instance 
of  the  mutual  counteraction  of  morbid  processes.  These  poi- 
sons are  alike  in  their  operation.  Dr.  Fouquet,  of  Freiburg, 
has  tried  the  effects  of  re-vaccination  in  Syphilis,  on  the  in- 
mates of  a large  military  hospital,  with  great  apparent  benefit, 
as  it  is  said.  These  poisons  are  unlike  in  their  results.  So 
are  Ague  and  Phthisis ; and  persons  who  have  had  Ague  are 
said  to  be  less  liable  to  Phthisis  than  others.  Again,  we  find*  , 
that  one  attack  of  an  eruptive  fever  preserves  the  system  in 
some  way  from  the  renewed  operation  of  the  same  poison.  In 
these  morbid  phenomena  we  find  something  of  a parallel  to 
the  curious  operation  of  Catalytic  medicines  in  controlling 
blood-diseases ; for  I have  shown  that  these  remedies  them- 
selves are  artificial  blood-diseases. 

Such  ideas  lead  us  on  into  the  uncertain  regions  of  specu- 
lation. 

The  idea  that  diseased  actions  may  possibly  be  accounted 
for  by  supposing  the  existence  of  special  fermentations  in  the 
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blooclj  is  by  no  means  a new  one.  Inserutalilc  as  these 
diseased  aetions  themselves  may  be,  yet  -we  are  enabled  to 
reeognize  proeesses  of  a nature  analogous  to  fermentation  as 
going  on  in  that  fluid  in  health.  Of  such  a kind  probably 
arc,  the  change  of  albumen  into  fibriue;  the  changes  which 
take  place  in  the  starchy  matters  of  the  food  before  they  can 
be  oxidized  into  carbonic  acid ; and  the  changes  that  must 
occur  in  nitrogenous  substances  before  absorption,  as  well  as 
those  that  accompany  afterwards  the  downward  progress  of 
the  same  materials,  from  living  tissue  into  Urea  and  Uric 
acid,  to  be  finally  excreted  from  the  system.  It  is  a curious 
fact  that  nearly  every  known  product  of  organic  fermentation 
has  been  discovered  in  the  human  body  in  health  or  in  dis- 
ease. Lactic,  butyric,  and  acetic  acids  have  been  frequently 
found  there.  Dr.  Heintz  has  lately  added  to  these  succinic 
acid,  discovered  in  a hydatid  cyst  of  the  liver. 

The  production  of  many  disorders  by  the  access  of  a known 
morbid  material,  the  worldng  of  that  material  on  the  par- 
ticles of  the  blood  after  a special  fashion  peculiar  to  itself 
alone,  and  the  gradual  elimination  of  certain  products,  also 
peculiar  to  this  one  operation,  are  circumstances  in  which 
diseases  bear  an  obvious  analogy  to  processes  of  fermenta- 
tion. The  same  remark  applies  to  the  working  of  Catalytic 
medicines. 

It  is  then  just  possible  that  one  of  these  medicines  might 
produce  in  the  blood  a fermentation  which  should  meet  and 
neutralize  the  morbid  fermentation ; or  that  it  might  simply 
determine  the  latter  in  a difterent  direction,  and  thus  bring  it 
to  a desirable  end.  Acting  in  health  so  as  to  produce  a mor- 
bid change,  it  might  operate  in  disease  by  means  of  diverting 
into  a right  direction  a change  that  is  already  going  on  in  a 
wrong  one. 

But  let  us  leave  generalities,  and  descend  more  into  par- 
ticulars. Are  we  in  a position  to  be  able  to  indicate  the 


llyEMATICS. mV.  II. 


189 


actual  nature  of  the  changes  Avhich  we  thus  assume  to  be 
probable  ? 

The  term  Fermentation  is  used  to  express  a change  or  series 
of  changes  of  a special  character_,  caused  among  the  particles 
of  a compound  body^  by  the  presence  of  a certain  other  body 
called  a Ferment.  There  are  two  kinds  of  fermentation.  In 
one  the  ferment  itself  is  undergoing  change,  and  impresses  a 
similar  change  upon  a substance  which  is  analogous  in  nature 
to  itself.*  The  process  caused  by  a contagious  disorder  would 
probably  be  of  this  kind.  Just  as  the  changing  yeast  forms 
and  increases  itself  out  of  the  fermenting  dough,  so  does  the 
virus  of  such  a disease  renew  and  propagate  itself  out  of  the 
particles  of  the  blood. 

The  other  kind  of  fermentation  is  simpler  in  action,  but 
more  incomprehensible  in  character.  It  is  produced  by  mere 
contact,  without  any  change  in  the  ferment  itself.  Thus  it  is 
known  to  chemists  that  spongy  platinum  causes  the  combina- 
tion of  oxygen  and  hydrogen,  and  exerts  generally  a power- 
ful influence  over  the  afiinities  of  gases  and  liquids,  without 
ever  itself  undergoing  any  change.  The  influence  of  Emul- 
sine,  in  causing,  by  mere  contact,  the  Amygdaline  in  the  bitter 
almond  to  resolve  into  Prussic  acid  and  other  compounds ; 
and  that  of  Pepsine  or  of  Ptyaline,  in  promoting  the  change 
of  Starch  into  Sugar  ; is  of  this  kind. 

Considering  that  Catalytic  medicines  are  not  by  their  nature 
changing  bodies,  being  mostly  minerals,  it  is  not  likely  that 
they  could  cause  that  kind  of  fermentation  which  requires 

* “ The  state  or  condition  of  formation  or  decomposition  of  a body,  the 
state  of  change  of  place  or  motion  in  which  its  particles  are,  exerts  an 
iafluence  on  the  particles  of  many  other  compounds,  if  in  contact  with 
them.  The  latter  are  brought  into  the  same  state  j their  elements  are 
separated  and  newly  arranged  in  a similar  way,  and  acquire  the  power 
of  entering  into  combination,  a power  which  they  did  not,  under  similar 
circumstances,  previously  possess.” — Liebig's  Animal  Chemistry,  vol.  i. 
p.  194. 
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tliat  the  ferment  itself  should  be  in  a state  of  change.  The 
influence  of  contact  is  the  one  which  they  would  be  most  cal- 
culated to  exert.  I may  remark  that  I have  used  the  term 
Catalytic  without  any  reference  or  allusion  to  this  sense,  in 
which  it  has  been  frequently  employed,  but  merely  as  con- 
veniently expressive  of  undoing  or  destroying.  I would  not 
wish,  either  in  the  terms  or  in  the  propositions  which  I have 
adopted,  to  assume  for  granted  anything  which  is  not  proved, 
still  less  an  idea  which  is  purely  hypothetical. 

But  it  is  not  very  unlikely  that  some  of  these  medicines 
may  act  in  a mode  which  is  more  or  less  analogous  to  an  ac- 
tion of  fermentation  of  the  kind  just  described.  They  might 
then  either  cause  change  themselves,  and  by  this  means  alter 
and  destroy  a morbid  process  somewhat  similar  to  that  which 
they  themselves  excite ; or  they  might,  by  simple  contact,  be 
able  to  resolve  this  process  into  a natural  direction.  AYe  have 
seen  that  when  introduced  into  healthy  blood,  they  invariably 
tend  to  produce  a change  in  it  which  is  productive  of  harm ; 
but  that  when  there  is  already  an  abnormal  process  going  on 
there,  their  influence  will  effect  the  subversion  or  annihilation 
of  this  other  process. 

And  there  are  certain  physiological  considerations  that  ren- 
der such  an  idea  still  more  intelligible  and  plausible. 

It  is  to  be  remembered  that  the  blood,  in  which  we  suppose 
such  actions  to  go  on,  is  not  an  ordinary  chemical  fluid,  sub- 
ject to  common  laws  and  influences, . such  as  we  may  meet 
with  out  of  the  body ; but  a very  complicated  mixture,  which 
is  ever  circulating  and  being  maintained  at  a high  tempera- 
tm’e,  and  contains  a number  of  compound  organic  bodies,  each 
of  which  is  liable  to  a series  of  varied  metamorphoses. 

It  is  not  a very  potent  agency  which  is  needed  to  disturb 
the  chain  of  conditions  of  one  of  those  inconstant  bodies  which 
is  thus  continually  performing  the  circuit  of  the  system. 

I may  briefly  exemplify  the  series  of  changes,  simple  but 


HAEMATICS. DIV.  II. 


191 


momentous,  ■which  an  organic  body  is  capable  of  undergoing, 
if  I instance  the  combination  of  elements  which  constitutes 
Urea. 

By  bringing  Ammoniacal  gas  in  contact  with  the  vapour  of 
Cyanic  acid,  wc  produce  Cyanate  of  Ammonia,  a poisonous 
salt.  This,  when  exposed,  for  some  time  to  the  air,  changes 
into  Urea,  which  is  isomeric  with  it,  but  comparatively  inno- 
cuous. Urea,  when  heated,  gives  off  Ammonia,  and.  becomes 
Cyanui’ic  acid.  On  again  heating  this,  hydrated.  Cyanic  acid 
sublimes.  This,  when  brought  in  contact  "with  water,  be- 
comes Bicarbonate  of  Ammonia.  Two  equivalents  of  Cyanic 
acid,  uniting  in  one  compound,  produce  Fulminic  acid.  This, 
if  combined  with  the  oxide  of  Silver  or  of  Mercury,  forms  a 
compound  which  is  caused  by  the  slightest  friction  to  explode 
with  terrific  violence.  If  to  the  elements  of  this  dangerous 
acid  be  added  those  of  two  equivalents  of  Ammonia,  we  again 
have  Urea,  a substance  which  is  continually  forming  in  the 
body  by  the  oxidation  of  some  of  the  nitrogenous  tissues. 
Urea  with  water  changes  lastly  into  Carbonate  of  Ammonia. 
These  several  compounds,  alike  or  identical  in  their  ultimate 
composition,  are  possessed  of  very  different  properties,  whether 
regarded  as  medicinal  or  as  chemical  agents. 

A similar  set  of  changes  may  be  produced  among  the  ele- 
ments of  Uric  acid,  also  an  animal  product. 

Changes  in  some  respect  similar  to  these  which  are  pro- 
duced by  the  chemist  are  no  doubt  continually  going  on,  or 
capable  of  being  set  up  by  various  influences,  in  the  circulating 
blood,  which  is  at  a heat  fit  for  such  processes ; in  which  also 
is  a considerable  quantity  of  free  oxygen,  as  well  as  soda, 
ammonia,  and  other  elements,  in  a state  fit  for  combination ; 
and  to  all  these  is  superadded  the  agency  of  the  vital  principle, 
the  object  and  effect  of  wliicli  is  continual  alteration,  destruc- 
tion, and  reproduction. 

By  supposing  the  establishment  (or  diversion)  of  a set  of 
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changes  in  the  blood,  we  may  possibly  gain  some  insight  into 
tlie  cause  of  the  powerful  effects  of  some  apparently  insigni- 
fieant  medieines  belonging  to  this  division  of  lliematics.  Neu- 
rotie medieines  appear  to  act  by  their  mere  presence,  eontaet, 
and  excitation.  This  may  not  always  be  the  case  with  Cata- 
lytics.  Their  power  cannot  in  all  cases  be  clearly  aecounted 
for  by  a simple  and  direet  influence  on  the  blood,  the  rauseles, 
the  nerves,  or  any  of  the  tissues.  It  seems  sometimes  as  if  it 
were  on  the  processes  that  their  presenee  sets  going,  and  on 
the  products  thus  generated,  that  their  influenee  and  power 
depends. 

It  may  be  observed  that  this  idea  of  action  by  contact  can- 
not by  any  means  be  supposed  to  favour  the  very  unreasonable 
theory  of  the  efficaey  of  infinitesimal  doses  of  drugs.  For 
sueh  medieines  must  of  neeessity  be  present  in  some  amount, 
or  they  eannot  act  at  all.  Their  operation  eannot  be  like  that 
of  the  putrefying  yeast,  or  of  the  poisons  of  contagious  fevers, 
each  of  which  can  reproduce  itself  out  of  the  elements  of  the 
changing  or  fermenting  body.  For  Antimony,  Mereury,  and 
Iodine  could  never  make  themselves  out  of  blood,  whieh  does 
not  eontain  them.  Like  the  Emulsine  in  the  production  of 
Hydrocyanic  acid  out  of  the  material  of  the  bitter  almond, 
they  must  be  present  in  certain  quantity,  or  they  are  quite 
inoperative.  Even  a tenth  of  a grain  would  generally  be 
powerless,  not  to  mention  such  irrational  quantities  as  the 
thousandth,  millionth,  or  even  decillionth  of  a grain.  {Vide 
page  42.)  Experience — better  even  than  theories  and  mathe- 
matics— is  entirely  opposed  to  such  chimerical  fancies. 

Having  thus  entered  into  a speculation  concerning  the  pro- 
bable action  in  the  blood  of  Catalytic  remedies,  I must  once 
more  remark  that  this  idea  forms  no  part  of  the  Proposition 
in  which  I have  defined  their  mode  of  operation.  In  the 
present  state  of  our  information  on  the  subject,  we  cannot 
certainly  say  more  than  that  these  remedies,  by  some  blood- 
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action^  are  able  to  antagonize  and  to  anniliilate  certain  dis- 
orders in  the  blood. 

The  resolution  of  a disease  thus  effected  may^  in  a few  in- 
stances^ be  partly  explained  by  certain  chemical  considerations, 
as  will  be  particularly  shown  in  the  case  of  Antiarthritics. 

It  remains  for  me  now  to  add  some  brief  remarks  on  the 
individual  modus  operandi  of  the  substances  included  in  each 
of  the  eight  orders  of  Catalytic  medicines. 

Some  of  these  having  been  partly  discussed  above,  in  argu- 
ing the  Proposition,  it  will  not  be  found  necessary  to  travel 
over  again  that  portion  of  the  ground  which  has  already  been 
thus  traversed. 

Ord.  I.  Antiphlogistics. 

The  inflammatory  process — the  chief  seat  of  which,  how- 
ever it  may  first  originate,  is  in  the  circiilating  blood — exerts 
a powerful  influence  over  the  nervous  system,  and  may,  by 
this  influence,  cause  death.  When  fever  is  produced  to  any 
extent,  there  must  be  danger. 

We  are  enabled  in  two  ways  to  control  or  to  mitigate  this 
state  of  things.  We  may  produce  an  action  on  the  nervous 
system,  or  we  may  direct  our  attention  to  the  process  in  the 
blood. 

Of  Neurotic  medicines,  which  we  shall  have  to  consider 
hereafter,  there  are  some  which  may  be  made  use  of  at  the 
commencement  of  the  attack,  and  others  which  are  appro- 
priate when  the  process  is  more  advanced.  Of  the  first  kind 
is  Antimony,  considered  in  its  Neurotic  action.  Employing 
it  in  large  doses,  we  may  produce  a powerful  eflfect  upon  the 
nerves  which  supply  the  heart,  and  thus,  by  diminishing  the 
impulse  upon  the  inflamed  parts,  or  on  the  vascular  system 
generally,  promote  absorption  and  resolution.  Bloodletting 
produces  the  same  action,  but  in  an  inverse  mode.  Antimony 
diminishes  the  pressure  on  the  vessels  by  weakening  ,the  force 
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of  tlie  heart ; Bloodletting  weakens  the  force  of  the  heart  hy 
diminishing  the  pressure  on  the  vessels. 

Snell  Neuroties  as  Opium  are  employed  at  a more  advaneed 
stage^  when  the  inflammation  cannot  be  suddenly  put  a stop 
to_,  and  our  object  is  to  counteract  the  effects  it  has  iiroduced. 
Besides  relieving  the  pain  and  nervous  irritation  which  are  so 
much  to  be  dreaded^  Opium  may  be  employed  to  prevent  a 
blood-medicine  from  passing  out  through  the  bowels.  Anti- 
mony and  bleeding  are  appropriate  in  sthenic  cases.  Opium 
should  not  generally  be  employed  in  these  instances,  nor 
should  it  be  given  in  brain  disorders,  or  in  any  case  where 
there  appears  to  be  a determination  of  blood  to  the  head. 

Certain  medicines  of  the  class  of  Eliminatives,  and  certain 
Catalytic  remedies  belonging  to  the  present  order,  are  em- 
ployed to  counteract  the  inflammatory  process  in  the  blood. 

Of  the  former,  the  most  important  are  Purgatives  and  Dia- 
phoretics. By  diminishing  the  amount  of  the  serum  of  the 
blood,  they  not  only  tend  to  check  effusions,  but  act  indirectly 
on  the  heart,  in  the  same  way  as  the  medicines  last  spoken 
of  j and  they  probably  also  promote  the  passage  of  morbid  or 
of  peccant  materials  out  of  the  system  through  the  glands. 
Acid  and  saline  drinks  may  act  as  Diaphoretics,  besides  ex- 
erting each  a peculiar  influence  in  the  fluids. 

Of  this  Catalytic  order.  Antimony  and  Mercmy  are  those 
which  tend  most  powerfully  to  check  the  general  blood-process 
of  inflammation.  The  former  is  used  in  urgent  and  acute 
cases  to  make  a sudden  and  powerful  impression,  adding  to  its 
Haematic  action  a sedative  effect  on  the  heart  and  circulation. 
Mercury  exerts  no  such  immediate  influence.  Diminishing 
the  Fibrine  of  the  blood,  and  having  other  operations  of  a 
peculiar  kind  in  this  fluid,  it  powerfully  promotes  absorption 
and  counteracts  effusion,  in  all  inflammations.  The  blood- 
action  of  these  remedies,  though  not  positively  slow,  is  slow 
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'when  compared  to  an  action  on  nerve.  Tims  when  Antimony 
is  given  in  large  doses,  as  is  desirable  in  some  highly  sthenic 
and  dangerous  attacks,  its  blood- action  is  lost  in  its  immediate 
Neurotic  operation. 

So  that  in  Croup  and  Pneumonia,  both  rapid  and  fatal  in- 
flammations, Antimony  is  far  preferable  to  Mercury.  But  in 
Pleurisy — where  there  is  generally  no  immediate  danger  to 
be  dreaded,  but  a subsequent  effusion.  Mercury  is  best,  being 
in  time  to  lessen  or  to  prevent  this  result. 

From  the  action  of  both  on 'the  blood,  and  one  on  the 
nerves,  these  arc  very  lowering  remedies.  In  the  employment 
of  Antimony  in  fevers  and  inflammations,  the  production  of 
nausea  generally  indicates  that  it  has  taken  sufficient  effect ; 
but  it  may  sometimes  be  better  to  give  such  a dose  as  shall 
cause  vomiting,  especially  when  a -violent  counter-irritant  ac- 
tion is  to  be  desired.  The  increase  in  the  quantity  of  saliva, 
and  slight  soreness  of  the  mouth,  which  result  from  its  action, 
will  show  when  the  administration  of  a Mercurial  has  gone  far 
enough.  It  is  seldom  ad-visable  to  cause  copious  salivation. 

Alkalies  dissolve  the  Fibrine  of  the  blood,  and  appear  by 
this  to  lessen  its  deposition,  and  retard  its  formation.  Dr.  G. 

Bird  has  found  that  those  ingredients  of  the  urine  wdiich  are 
produced  out  of  the  destruction  of  the  Proteine  compounds  of 
the  body,  are  increased  largely  in  amount  by  the  administra-  > 
tion  of  Alkalies.  Thus,  when  given  in  large  doses,  they  ope- 
rate as  Antiphlogistics.  They  have  sometimes  been  employed 
■with  advantage  in  fevers  of  the  acute  or  sthenic  kind.  Exert- 
ing an  influence  over  the  inflammatory  process  considered  per 
se,  Alkalies  and  Mercurials  are  more  particularly  efficacious 
in  some  special  varieties  of  inflammation,  because  in  such 
cases  they  further  counteract  the  morbid  agency  by  which  the 
process  is  excited  and  kept  up. 

In  the  Typhoid  and  Eruptive  fevers,  when  the  blood  is 
already  sufficiently  deteriorated,  and  it  is  not  desirable  that 
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we  sliould  reduce  tlic  vital  powers  beyond  a certain  point, 
Salines,  as  Nitrate  and  Chlorate  of  Potash,  supply  us  with  a 
set  of  valuable  and  sufficiently  mild  Antiphlogistic  agents. 
It  seems  that  they  both  exercise  a solvent  power  over  Pibrine, 
and  keep  asunder  the  corpuscles  M'hich  tend  to  adhere  to- 
gether in  inflammatory  blood.  Schultz  has  found  that  the 
use  of  Sulphate  of  Soda  diminishes  the  amount  of  Fibrine  in 
the  blood.  The  same  action  is  exerted  by  other  salines.  The 
operation  on  the  corpuscles  has  been  observed  by  Mr.  Gulliver. 
Salts  are  excreted,  and  act  on  the  skin,  or  the  kidneys,  or  the 
bowels.  They  are  not  so  potent  as  Alkalies;  for  salts  pass 
out  of  the  body  as  they  went  in ; but  Alkalies  pass  out  into 
the  secretions  as  salts,  ha^dng  first  combined  with  acid  in  the 
system,  so  that  they  must  leave  behind  them  a certain  excess 
of  alkali  in  the  blood,  by  which  their  action  is  continued  for 
some  time.  (Vide  Alkalies ; Prop.  VIII. ; Antimony,  Mei'cury, 
and  Sulphate  of  Magnesia,  in  Chap.  IV.) 

Ord.  II.  Antisyphilitics. 

These  are  medicines  whose  operation  in  the  blood  results 
in  the  counteraction  or  neutralization  of  the  syphilitic  poison. 

In  primary  forms  of  Syphilis,  as  the  chancre,  and  early 
eruptions, — as  syphilitic  Lichen,  Hoseola  and  Lepra, — also  in 
syphilitic  Iritis, — Mercury  is  the  single  and  best  remedy. 

Its  power  is  very  widely  admitted,  both  by  Engbsh  and 
Continental  surgeons.  It  is  often  esteemed  a specific.  Among 
others,  Mr.  Hunt,  in  a treatise  on  Syphilitic  eruptions,  main- 
tains that  Syphilis  has  a tendency  to  go  on  without  limit  if 
left  alone,  but  that  Mercury  in  sufficient  doses  possesses  the 
power  of  totally  destroying  the  poison,  and  preventing  its 
transmission.  And  he  states  that  secondary  symptoms  have 
become  more  prevalent,  and  the  aggregate  of  deaths  from 
Syphilis  has  considerably  increased,  since  the  use  of  this  re- 
medy has  been  given  up  by  many  practitioners. 
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]VIr.  Carmichael  was  of  opinion  that  Mercniy  was  only  ap- 
plicable in  those  cases  which  exhibited  the  true  Hunterian 
chancre,  round,  cup -like,  and  hard,  followed  by  a leprous 
eruption.  But  it  is  more  in  accordance  with  eommon  expe- 
rience to  say  that  the  only  contra-indications  to  the  use  of 
jMcreury  in  primaiy  Syphilis  are  these — a serofulous  or  very 
debilitated  state  of  the  system ; and  a sloughing  or  irregular 
appearance  of  the  primaiy  sore. 

We  may  administer  Mereury  in  two  forms.  It  may  be 
given  as  Calomel  or  Blue  pill,  with  or  Avithout  Opium,  and  con- 
tinued until  it  affects  the  mouth.  Or  the  Bichloride  may  be 
administered  in  minute  doses,  and  may  prove  efiieacious  with- 
out producing  salivation.  It  should  be  commenced  as  early 
as  possible ; and  in  most  cases  the  action  of  Mercury  in  the 
blood,  of  whatever  nature  that  aetion  may  be,  will  meet  and 
neutralize  the  advanee  of  the  syphilitie  vii’us,  preventing  its 
fmdher  manifestation  in  a secondary  form.  It  is  rarely  ne- 
eessary  to  push  its  aetion  beyond  the  first  sjrmptom  of  saliva- 
tion ; for  that  will  be  eAudence  that  the  system  is  sufficiently 
saturated  Avith  it.  Beneficial  as  it  often  proves  when  admi- 
nistered thus  eautiously,  yet,  if  given  in  excess,  or  to  indivi- 
duals that  are  over-susceptible  of  its  action,  it  is  capable  of 
proving  a poison  every  whit  as  noxious  as  the  Syphilis  which  it 
Avas  intended  to  neutralize.  The  Mercmdal  cachexy  is  quite  as 
deplorable,  and  quite  as  incurable,  as  the  Syphilitic  cachexy. 

The  Terchloride  of  Gold  may  be  used  in  Syphilis  in  the 
same  way  as  the  Biehloride  of  Mercury ; but  it  is  much  more 
seldom  employed.  There  seems  to  be  a strong  medieinal  as 
Avell  as  ehemical  similarity  between  these  tAvo  metals  and 
their  eompounds.  Even  the  metallie  Gold  itself  was  used 
some  time  ago  as  an  Antisyphilitic,  apparently  with  suceess. 
In  1715,  Dr.  A.  Piteairn  reeommended  finely-poAvdered  Gold 
as  even  more  efficacious  then  Mercury  in  the  treatment  of 
Syphilis. 
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In  secondary  forms  of  this  disorder,  as  in  Periostitis,  ulcer- 
ation of  the  mouth  and  throat, — or  in  any  of  the  late  rashes, 
as  Rupia, — Iodide  of  Potassium  is  the  best  remedy.  Its  efficacy 
in  such  cases  was  discovered  by  the  late  Dr.  Williams.  It  may 
sometimes  fail  to  effect  a cure ; but  this  failure  is  often  due 
to  the  omission  of  Mercury  in  the  treatment  of  the  primary 
disease.  It  would  seem  as  if  it  were  not  so  much  the  real 
secondary  syphilis,  but  a certain  smouldering  action  of  a part 
of  the  poison  which  has  escaped  the  operation  of  Mercury, 
but  has  been  modified  by  it,  which  is  capable  of  being  met 
and  controlled  by  Iodide  of  Potassium.  In  cases  where  this 
remedy  fails,  I have  found  that  a course  of  the  Bicliloride  of 
Mercury,  combined  with  Sarsaparilla  or  some  bitter  tonic, 
proves  very  beneficial. 

But  the  action  of  the  Iodide  on  a case  of  Periostitis,  and 
the  rapid  absorption  that  follows  its  exhibition,  are  sometimes 
fully  as  remarkable  as  the  influence  of  Mercury  over  the 
primary  disorder. 

Sarsaparilla  is  a very  doubtful  member  of  this  order.  It 
contains  a soluble  principle  called  Smilacine.  It  is  thought 
by  some  to  purify  the  blood,  and  also  to  have  a kind  of  specific 
influence  over  it  in  old  syphilitic  cases.  If  it  were  so,  we 
should  have  fi’om  the  vegetable  kingdom  a distinct  analogue 
to  one  of  these  mysterious  mineral  Catalytics.  But  it  is  so 
rarely  given  without  being  combined  with  some  more  powerful 
agent,  that  it  is  difficult  to  judge  whether  or  no  it  may  have 
any  striking  virtues  of  its  own. 

The  Antisyphilitics,  particularly  the  insoluble  compounds 
of  Mercury,  are  frequently  employed  as  local  applications  to 
sores  and  eruptions.  When  these  have  a syphibtic  origin, 
the  mercurial  doubtless  combats  the  local  manifestation  in 
the  same  way  that  it  can  counteract  the  general  action  in  the 
blood.  In  other  cases  the  Mercury  may  pass  into  the  blood 
of  the  part,  and,  by  exerting  in  it  its  antiphlogistic  operation. 
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the  result  of  wliieli  is  to  cliraiuisli  its  plastieity,  may  thus  pro- 
mote absorption.  Mercurial  ointment,  if  rubbed  into  the 
skin,  becomes  in  part  absorbed,  and  may  thus  produce  sali- 
vation. Some  prefer  to  introduce  the  remedy  into  the  system 
by  this  external  application,  especially  in  cases  where  it  is 
found  to  disagree,  or  to  act  in  an  uncertain  manner,  if  taken 
into  the  stomach. 


Ord.  III.  Antiscrofulics. 

These  arc  medicines  which  have  the  power  of  counteracting 
the  poison  of  Scrofula  in  the  blood.  Common  and  pernicious 
as  is  this  disease,  there  are  not  many  Catalytic  remedies  which 
exert  any  marked  control  over  it.  It  is  a cachexy  which  in- 
fluences and  deteriora,tes,  at  one  and  the  same  time,  the  solid 
tissues,  and  the  blood  which  is  the  medium  of  their  nutrition ; 
and  by  introducing  a remedy  into  the  latter,  we  cannot  always 
hope  to  affect  the  former.  When  a strumous  condition  is 
chronic,  and  has  firmly  established  itself — when  it  has  de- 
scended through  many  generations  of  the  same  family, — it 
is  very  intractable  and  difficult  to  cure.  Palliative  and  indirect 
remedies,  aimed  rather  at  the  consequences  than  at  the  source 
of  the  disorder,  are  often  adopted  with  benefit.  Tonics,  Chaly- 
beates.  Cod -liver  oil,  and  cold  bathing,  are  frequently  of  use 
in  improving  the  condition  of  the  system,  when  debilitated 
by  the  long  continuance  of  strumous  disorders.  But  the  most 
important  and  direct  remedies  for  Scrofula  are  to  be  found  in 
Iodine  and  its  compounds. 

It  is  not  to  be  wondered  at  that  in  many  cases  of  deeply 
rooted  blood-disease,  complicated  perhaps  with  anaemia,  struc- 
tural change  of  organs,  disordered  assimilation,  and  various 
nervous  symptoms,  all  remedies  alike  should  prove  useless. 
So  that  the  experience  of  many  practitioners,  thus  frequently 
disappointed  in  their  hopes  of  a cure,  has  led  them  to  question 
altogether  the  efficacy  of  Iodine  in  Scrofulous  disorders.  But 
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it  is  generally  allowed  that  it  is  more  beneficial  in  such  ca.se s 
than  any  other  medicine,  and  is  the  only  remedy  which  is  uni- 
versally applicable  in  Scrofula.*  If  this  be  true,  it  follows  that 
it  must  have  a special  power  over  this  blood-disease. 

Burnt  sponge,  and  the  ashes  of  a seaweed,  the  Fucus  vesicu- 
losus,  both  of  which  contain  Iodine,  have  been  used  in  Scrofula 
from  very  early  times.  But  it  Avas  not  until  the  present  cen- 
tury that  Iodine  was  discovered,  and  its  efficacy  in  Scrofula, 
particularly  in  the  cure  of  Goitre,  pointed  out  by  Dr.  Coindet 
of  Geneva.  After  this  it  came  to  be  generally  applied  in  all 
Scrofulous  cases,  and  was  especially  recommended  by  M.  Lugol 
in  Franee,  as  a specifie  for  such  maladies. 

When  given  for  some  time.  Iodine  has  the  effect  of  impo- 
verishing the  blood,  like  Mercury  and  many  other  Catalytics, 
diminishing  in  it  the  amount  of  Fibrine.  All  remedies  which 
do  this  favour  absorption.  This  effect  is  obviously  connect- 
ed with  the  alteration  in  the  blood,  and  there  is  no  reason 
to  suppose  that  any  special  stimulant  action  is  exerted  on 
the  absorbent  vessels.  Those  Catalytics  which  favom’  absorp- 
tion are  not  all  useful  in  the  same  cases,  but  some  are  most 
useful  in  one  disorder,  some  in  another.  Thus  they  must 
exert  a special  action  over  morbid  poisons ; an  action  which 
is  altogether  distinct  from  the  influence  over  absorption,  al- 
though by  this  latter  they  may  be  able  to  cause  the  disappear- 
ance of  effused  products,  and  of  tumours  produced  in  various 
ways. 

In  some  rare  cases  Iodine  has  even  been  known  to  cause  the 
absorption  of  healthy  glands,  as  the  mammie  and  testicles. 

Iodine  and  Iodide  of  Potassium,  when  successful,  do  not 
merely  cause  the  disappearance  of  scrofulous  tumom’s,  but 
further  meet  and  neutralize  the  poison  which  is  working  in 

* “ From  what  I have  seen  of  the  power  of  Iodine  in  Scrofala,  I re- 
gard it  as  one  of  the  gi’andest  agents  in  the  Pharmacopoeia.  And  in  this 
-opinion  I do  not  stand  alone.” — Dr.  Willshire. 
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the  system,  and  cftect  a more  or  less  permanent  cure.*  This 
could  hardly  he  done  by  a remedy  Avhich  had  only  the  power 
of  promoting  absorption. 

It  seems  that  some  systems  are  able  to  bear  with  impunity 
very  large  doses  of  Iodide  of  Potassium.  I once  met  with  a 
medical  man  who  denied  its  power  altogether,  because  he 
himself  had  frequently  taken  a scruple,  and  sometimes  a 
drachm  at  a time,  without  any  eflPect.  Other  men  are  readily 
aflected  by  very  small  quantities,  and  quickly  experience  the 
symptoms  of  lodism.  It  is  probable  that  in  the  former  case 
the  medicine  is  very  quickly  eliminated  by  the  kidneys ; but 
that  in  the  latter  it  remains  in  the  system  for  some  time. 

The  Iodide  of  Iron  is  a most  useful  medicine  for  scrofulous 
children,  who  commonly  suffer  under  Ansemia,  as  it  combines 
a Chalybeate  with  an  Antiscrofulic  action. 

Bromine  and  Chlorine  resemble  Iodine  in  their  Antiscro- 
fulic effects.  It  is  said  that  Scrofula  and  Consumption  are 
unknown  among  the  workmen  in  bleaching  factories,  where 
Chlorine  is  being  constantly  inhaled.  Thus  it  has  been 
strongly  recommended  that  diluted  Chlorine  should  be  inhaled 
by  consumptive  patients.  It  is  probable  that  part  of  the  effi- 
cacy of  sea-side  air  and  sea  voyages  in  scrofulous  cases  may 
be  due  to  the  free  Chlorine  which  is  given  off  in  small  quan- 
tities from  the  salt  water  of  the  ocean.  The  powers  of  Iodine 
and  Bromine  are  shared  by  their  compounds;  and  probably 
Chlorine  is  no  exception  to  this  rule.  The  bad  consequences 
which  follow  the  omission  of  common  salt  from  the  food,  arc 
sufficient  to  show  that  this  substance  has  a beneficial  action 
on  the  blood.  Probably  large  doses  of  this  article  of  diet  would 
be  found  advantageous  in  Scrofulous  disorders. 

* “ Crescit  indulgens  sibi  dirus  hydrops, 

Nec  sitim  pellit,  nisi  causa  morhi 
Fuejerit  venis,  et  aquosus  albo 
Corpore  lauguor.” — Horace. 
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It  is  easy  to  rccog-nize  siicli  an  action  as  that  of  Iodine  in 
Scrofula^  hut  it  is  almost  impossible  to  invent  a satisfactory 
explanation  for  it. 

Chloride  of  Barium  has  been  much  extolled  as  a remedy 
for  Scrofula.  It  was  introduced  into  practice  by  Dr.  A. 
Crawford  in  1789.  {On  the  Medicinal  Froperties  of  Muriated 
Baryta.)  It  has  since  been  administered  by  Hufeland,  Priondi, 
and  Bandelocque.  It  may  be  given  in  a dose  increased  gra- 
dually from  five  grains  to  a drachm  or  more.  It  is  now  nearly 
out  of  use_,  thougli  Mr.  Pliillips  is  of  opinion  that  “ it  has  a 
better  claim  to  a place  in  the  Materia  Medica  than  medicines 
which  have  a firmer  hold.^^  {On  Scrofula,  p.  281.)  Supposing 
its  efficacy  granted,  it  is  a question  whether  it  is  then  to  be 
attributed  to  the  Barium  or  to  the  Chlorine.  I confess  that  I 
incline  to  the  latter.  After  all  that  has  been  said  about  the 
efficacy  of  Barium  as  an  Antiscrofulic,  I cannot  find  that  de- 
cided benefit  has  followed  the  use  of  any  of  its  compounds 
except  the  Chloride. 

Potash,  free  or  carbonated,  is  another  remedy  of  consider- 
able importance  in  Scrofulous  diseases.  It  is  possibly  one 
of  those  Catalytics  which  exert  a simple  chemical  influence. 
It  may  act  by  holding  in  solution  fibrinous  and  fatty  matters, 
and  preventing  their  abnormal  deposit  in  a crude  form  in  the 
shape  of  tubercular  matter.  It  may  also  be  found  useful  in 
cases  of  Syphilis,  when  aggravated  by  a previously  existing 
strumous  tendency,  and  where  a com’se  of  Mercury  cannot  be 
safely  prescribed. 

Small  doses  of  Mercury,  as  an  alterative,  are  often  effica- 
cious in  scrofulous  constitutions.  They  appear  to  act  simply 
by  stimulating  the  torpid  liver  to  a performance  of  its  proper 
function.*  {Vide  page  150.) 

* Dr.  Mead,  in  1751,  recommended  the  employment  in  Scrofula  of 
burnt  sponge,  and  a pill  containing  “sublimed  Mercury”  and  precipi- 
tated Sulphuret  of  Antimony.  Plummer’s  pill  is  often  prescribed  in 
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Potash  has  been  used  as  a prophylaetie  against  Consump- 
tion. The  efficaey  of  Cod  Oil  in  this  disease  has  been  ex- 
plained by  some  as  depending  on  the  Iodine  whieh  it  eontains 
in  small  quantities.  I do  not  eonsider  this  explanation  to  be 
the  coiTeet  one.  {v.  Cod  Oil,  in  Chap.  IV.) 

Ord.  IV.  Antiarthritics. 

In  this  order  ai*e  included  some  blood-medicines  which 
exert  a direct  influence  over  certain  disorders  which  depend 
each  on  some  fault  in  the  complicated  process  of  assimila- 
tion and  nutrition.  The  chief  of  these  diseases  are  Diabetes ; 
Oxaluria ; Lithic  deposit  in  the  urine ; and  the  true  Arthritic 
disorders^  i.  e.  Gout  and  Rheumatism.  Most  of  those  blood- 
diseases  which  cannot  be  clearly  traced  to  the  introduction  of 
a poison  from  without  may  be  arranged  under  this  head^  and 
appear  to  be  curable  by  the  same  set  of  remedial  agents. 

There  are  certain  processes  always  going  on  in  the  bloody 
whose  continuance  in  the  right  direction  is  essential  to  health. 
When  one  of  these  processes  is  disturbed^  it  does  not  gene- 
rally cease,  but  it  goes  on  then  in  a wrong  direction. 

The  natural  processes  result,  on  the  one  hand,  in  the  pre- 
paration of  fit  and  proper  nutriment  out  of  the  materials  of 
the  digested  food,  for  the  growth  and  support  of  the  several 
tissues  and  functions ; and  on  the  other  hand,  in  the  gradual 
change  and  conveyance  out  of  the  body  of  the  products  of 
the  waste  of  those  tissues.  But  when  any  process  goes  on  in 
a wTong  direction,  it  results  in  the  formation  of  various  pro- 
ducts difterent  from  those  which  are  required,  and  which  the 
kidneys  and  other  glands  are  at  length  called  upon  to  excrete 

these  cases  at  the  present  day.  But  neither  Mercury  nor  Antimony 
are  true  Antiscrofuhes.  “In  the  sense  of  a remedial  agent,  capable 
alone,  and  imder  ordinary  circumstances,  of  removing  Scrofida  from  the 
constitution.  Mercury  is  not,  I believe,  entitled  to  any  confidence.” — 
Phillips  on  Scrofula,  p.  273. 
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from  the  system.  The  result  is  that  the  general  health  is 
more  or  less  seriously  impaired. 

There  is  also  another  way  in  which  these  diseases  are  not 
unfrcquently  caused.  A natural  process  may  stop  at  a cer- 
tain point,  and  go  no  further.  The  material  formed  at  that 
stage  remains  as  it  is.  It  is  not  wanted ; it  is  morbid ; and 
it  also  is  excreted  from  the  body.  It  is  possilde  that  these 
errors  in  the  assimilative  processes  may  sometimes  arise  in 
the  first  instance  from  a deficiency  in  the  blood  of  some  sub- 
stance whose  influence  was  necessary  to  the  proper  conduct 
or  control  of  the  natural  series  of  changes.  Some  of  these 
conducting  materials  may  be  formed  by  the  liver  j for  it  is 
found  that  these  disorders  are  very  commonly  connected  with 
an  impairment  of  the  function  of  that  organ.  Thus  Mercmy, 
which  restores  the  secretion  of  the  liver,  is  often  useful  in 
Arthritic  disorders;  as  also  is  Quinine,  which  has  already 
been  shown  to  have  a peculiar  relation  to  liver  diseases. 

But  these  disorders,  however  they  may  first  originate,  con- 
sist in  an  active  morbid  process  of  one  kind  or  another ; and 
the  surest  way  of  counteracting  this  process,  or  of  diverting  it 
into  a right  direction,  is  by  the  employment  of  one  of  the 
Catalytic  medicines  contained  in  this  order.  Some  stages  of 
these  diseases  are  attended  with  a want  in  the  blood  of  some 
of  its  ordinary  constituents ; which  condition  may  be  relieved 
by  the  supply  of  a Restorative  remedy. 

Thus  in  this  group  of  disorders  three  kinds  of  medicines 
may  be  employed, — Eliminatives,  Catalytics,  Restoratives, — 
which  tend  in  various  ways  to  improve  the  condition  of  the 
blood. 

Acids  and  Alkalies  are  sometimes  needed,  and  act  on  the 
Restorative  principle.  The  true  Antiarthritics  are  those  me- 
dicines which  are  employed  on  the  Catalytic  plan,  to  meet  and 
neutrabze  the  morbid  material  or  process  in  the  blood.  And 
sometimes  Eliminatives  are  made  use  of,  which  seem,  by  act- 
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ing  on  tlie  secretions  of  tlie  skin^  kidneys,  or  bowels,  to  be 
able  to  rid  the  blood  of  an  nnnatnra]  product.  Thus  Guaiacum 
and  Salines  are  employed  in  llhcumatism,  and  Purgatives  in 
Gout. 

These  two  joint  affections  are  most  characteristically  under 
the  influence  of  Catalytic  remedies.  Diabetes  and  Lithiasis 
are  mcJre  under  the  control  of  Kestoratives  than  the  others. 

The  medicines  composing  this  fourth  order  of  Catalytics 
have  been  already  enumerated. 

That  Colchicum  tends  in  some  way  to  neutralize  in  the 
blood  the  poison  of  Gout,  and  to  a less  degree  that  of  Rheu- 
matism also,  is  generally  admitted,  although  various  theories 
have  been  adopted  to  explain  this  action,  {v.  Chap.  IV.  Art. 
Colchicum.) 

\ 

In  Oxaluria,  the  employment  of  Nitric  acid  as  a remedy 
was  first  recommended  by  Dr.  Front.  Dr.  Golding  Bird 
advised  the  substitution  of  Nitro-hydrochloric  acid,  which  has 
proved  to  be  a most  valuable  remedy,  not  only  in  this  dis- 
order, but  also  in  some  cases  of  lithic  deposit.  The  Oxalate 
of  Lime  rarely  occurs  alone  in  the  urine;  there  is  generally 
along  with  it  some  Urate  of  Ammonia.  The  causes  of  the 
two  deposits  appear  to  be  in  some  way  connected.  So  also 
are  the  remedies  similar.  , Dr.  G.  Bird  has  found  Colchicum 
to  be  of  signal  service  in  cases  of  lithic  deposit  in  the  urine ; 
and  has  proved  the  same  medicine  to  be  efficacious  in  Ox- 
almia. 

I will  now  attempt  to  show  how  the  action  of  these  medi- 
cines may  admit,  on  certain  grounds,  of  a chemical  explana- 
tion. There  are  very  few  Catalytic  actions  in  which  such  an 
explanation  can  be  attempted,  but  a degree  of  plausibility  ap- 
pears to  attach  to  the  idea  in  this  case,  though  it  cannot  of 
course  be  considered  to  be  susceptible  of  more  than  a demon- 
stration of  probability. 

I have  already  said  that  in  all  the  disorders  now  under  con- 
sideration there  are  certain  morbid  constituents  in  the  blood 
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■wliicli  have  been  reeognized  by  ehemical  tests.  In  Diabetes 
there  is  an  exeess  of  grape-sugar  formed  in  the  blood,  and 
exereted  from  it  in  the  urine.  In  Rheumatism  Ave  have  a 
painful  joint  alfeetion,  attended  with  a great  development  of 
aeid  in  the  system ; and  this  aeid,  whieh  Ave  have  many  rea- 
sons for  supposing  to  be  lactie  aeid,  is  oecasionllay  excreted 
by  the  skin.  In  Gout  Ave  meet  Avith  another  Arthritic  affec- 
tion, in  which  there  is  urate  of  soda  in  the  blood,  and  an 
excess  of  uric  acid  and  urea  in  the  urine.  This  urate  of  soda 
may  be  discovered  in  the  blood  of  gouty  subjects  by  a simple 
test  invented  by  Dr.  Garrod,  who  maintains  that  the  presence 
of  this  morbid  product  in  the  one,  and  its  absence  in  the  other 
disease,  is  the  only  constant  point  of  difference  betAveen  Gout 
and  Rheumatism.  A simple  excess  of  uric  acid  in  the  secre- 
tion of  urine  constitutes  Lithiasis.  There  is  an  obvious  but 
ill-understood  connection  between  the  last  two  disorders,  and, 
indeed,  between  all  those  of  which  Ave  are  treating.  In  Oxa- 
Imda  we  have  an  abnormal  formation  of  oxalic  acid  in  the 
blood,  which  is  excreted  in  combination  with  lime,  for  which 
base  it  has  a great  affinity.  In  oxalic  urine  there  is  generally 
an  excess  of  urea,  as  I have  found  in  many  cases. 

Now  it  seems  to  me  that  all  these  disorders  are  capable 
of  being  explained  by  reference  to  the  series  of  changes  in 
the  blood  which  are  associated  with  the  respiratory  process. 

(Vide  Liebig’s  Anim.  Chem.,  part  i.  p.  133;  Di\  B.  Jones’s 
Anim.  Chem.,  pp.  20,  118.) 

It  is  the  general  opinion  of  modern  chemists,  that  before  the 
starch  of  the  food  can  be  applied  to  the  maintenance  of  the 
animal  heat,  for  which  office  it  is  chiefly  intended,  it  passes 
through  a series  of  chemical  changes.  First,  assuming  two 
equivalents  of  water,  it  becomes  grape-sugar ; next,  this 
changes  into  lactic  acid,  which  is  isomeric  with  it ; and  this 
again  combines  with  twelve  atoms  of  oxygen,  to  form  car- 
bonic  acid  and  Avater.  This  last  change  is  a process  of  com- 
bustion,  and  thus  produces  heat.  The  oxygen  heeded  for  it  is  M 
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absorbed  from  the  air  by  tlie  jnilmonary  mucous  membrane, 
and  the  carbonic  acid  formed  passes  out  of  the  blood  at  the 
same  surface. 

Liebig  was  the  first  to  point  out  the  connection  between 
these  changes  and  the  phenomena  of  Diabetes.  It  is  clear 
that  if  the  process  were  to  stop  at  the  formation  of  grape- 
sugar,  the  condition  of  blood  that  exists  in  Diabetes  would 
result.  This  sugar  cannot  be  put  to  any  use,  and  is  excreted 
as  fast  as  formed.  There  is  an  excess  of  urea  in  the  whole 
quantity  of  urine  passed  in  the  day;  probably  because  the 
nitrogenous  food  and  tissues  are  undergoing  combustion  in- 
stead of  the  starch.  Before  becoming  grape-sugar,  starch 
undergoes  a transitional  change  into  Dextrine,  a gummy  in- 
sipid substance  which  has  the  same  composition  as  itself.  It 
seems  that  the  process  may  even  stop  as  early  as  this,  and 
that  by  this  stoppage  another  analogous  disease  may  be  pro- 
duced, i.  e.  Diabetes  insipidus.  The  common  Diabetes  is  called 
D.  mellitus.  {Vide  Jones’s  Anim.  Chem.,  p.  120.) 

If  it  were  clearly  proved  that  the  acid  of  Bheumatic  fever 
is  lactic  acid,  then  this  affection  might  evidently  be  produced 
by  a stoppage  of  the  process  at  the  next  stage.  Lactic  acid 
has  been  formed ; but,  for  some  reason  unknown,  it  is  not 
oxidized  into  carbonic  acid.  Urea  and  uric  acid  are  in  excess 
in  the  urine,  from  the  cause  alleged  above. 

But  suppose  some  of  the  sugar  to  be  oxidized  prematurely, 
without  passing  first  into  lactic  acid.  By  this  oxalic  acid 
would  be  produced,  and  the  phenomena  of  Oxaluria  accounted 
for.* 

The  correctness  of  the  above  explanation  of  Diabetes  may 
now  be  considered  as  established.  But  these  similar  theories 
of  other  disorders  are  only  alleged  as  possible,  and  for  the 
purpose  of  showing  that,  should  they  be  true,  the  action  of 

* Some  consider  that  it  is  Lithic  acid,  and  not  Sugar,  which  under- 
goes the  oxidation  by  which  Oxalic  acid  is  produced.  But  it  is  certain 
that"  Diabetes 'and  Oxaluria  arc  frequently  concurrent. 
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some  useful  renieclies  might  be  elucidated.  It  is  not  at  all 
unlikely  that  the  accuracy  of  such  ideas  may  be  verified  by 
fresh  discoveries  at  no  distant  time.  But  let  us  continue. 

In  Gout  and  Lithiasis  there  is  an  excess  in  the  system  of 
nitrogenous  matter,  and  thus  a tendency  to  an  extra  forma- 
tion of  urea.  These  conditions  arc  often  brought  on,  and 
always  aggravated,  by  over-indulgence  in  animal  food.  Now 
if  we  may  suppose  that  some  of  the  lactic  acid,  instead  of 
oxidizing  directly  into  carbonic  acid,  oxidizes  in  combination 
with  tliis  urea  which  is  in  excess,  then  uric  acid  and  water 
might  result ; as  is  shown  below.  The  ui’ic  acid  passes  out 
into  the  urine  in  excessive  quantity. 

Should  this  be  the  case,  the  great  affinity  existing  between 
the  course  and  symptoms  of  Gout  and  Bheumatism  would  be 
easily  explained,  there  being  in  both  disorders  an  impediment 
to  the  proper  oxidation  of  lactic  into  carbonic  acid.  These 
things  may  be  illustrated  by  a diagram,  shmving  the  results 
which  are  supposed  to  take  place  when  the  natural  process  is 
arrested  at,  or  diverted  from,  any  of  its  stages  : — 

Starch. 


+ 


p 


II 


Grape  Sugar 


(Diabetes.) 


Oxalic  acid.  [Oxaluria.) 


Lactic  acid 


(Rheumatism.) 


6=-  Uric  acid  + 10  aq.  [Gout,  and 

Lithiasis.) 


II 


Carbonic  acid. 
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ThuSj  at  each  of  the  two  transitional  stages,  we  might  liave 
one  diseased  condition  produced  by  an  arrest  of  the  process, 
and  another  by  its  deviation.  These  deviations  and  stoppages 
may  result  from  a failui’c  of  some  natural  principle  which  is 
gifted  with  the  control  and  direction  of  the  series  of  trans- 
formations ; or  they  may  simply  be  traceable  to  a want  of 
vital  energy,  or  nervous  force. 

The  same  ideas  may  be  more  distinctly  expressed  by  a few 
chemical  equations. 

Natural  p'oeess. 

Ci2  Hio  Ojo  -j-  2 HO  = Ci2  Hj2  0,2. 

= 2 (Co  O5,  HO.) 

C,  He  Oe  + 0,3  = 6 CO2  + 6 HO. 

Oocaluria. 

C,2  H 0,2  + 0,8  = 6 C2  O3  + 12  HO. 

Gout  and  Lithiasis. 

Lactic  acid  + 2 Urea  + Oe  = Uric  acid  -f  10  HO. 


The  last  equation  may  be  thus  proved  at  length 

Co  Ho  Oo 

C4  Hs  O,  N, 

Oo 


C,o  H,  Oe  N, 


H,oO 


10 


C,oH,4  O16N4 


C,o  H,4  0,0  N4 


It  is  next  to  be  inquired  how  far  the  theoretical  explana- 
tion of  these  diseases  which  has  been  thus  sketched  out  can  be 
applicable  to  the  matter  in  which  we  are  more  immediately 
I'Uterested,  viz.  the  action  of  the  Catalytic  remedies  used  to 
,;urc  them. 

For  the  radical  cure  of  Diabetes  there  is  no  known  remedy; 

! hough  some  relief  may  be  afforded  by  a system  of  dieting. 

V.  Aliments.)  It  is  supposed  that  what  we  have  to  do  is 

0 convert  diabetic  sugar,  i.  e.  grape-sugar,  into  lactic  acid. 

ij  ''his  acid  probably  exists  in  the  gastric  juice.  And  some 

* 

p 
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such  substance  as  tlic  decomposing  Cascine  in  sour  milk 
which  is  capable  of  effecting  this  change  out  of  the  body, 
■would  he  most  likely  to  avail  us,  if  we  could  contrive  to  in- 
troduce it  into  the  blood.  In  an  Essay  on  the  Nature  and 
Treatment  of  Diabetes,  read  before  the  Medical  Society  of 
London,  I ventured  to  recommend  that  fresh  milk  should  he 
freely  consumed  as  an  article  of  diet, — as  it  does  not  seem 
to  he  proved  that  its  milk-sugar  is  liable  to  conversion  into 
Glucose,  or  excretion  in  the  urine — and,  at  the  same  time, 
that  milk  just  turned  sour  should  be  administered  in  smaller 
quantities  as  a therapeutic  agent. 

Yeast  has  been  given,  as  a ferment  likely  to  forward  the 
development  of  grape-sugar.  But  there  are  two  important  ^ 

objections  to  it.  It  tends  to  transform  the  sugar  into  Alcohol  , 

instead  of  Lactic  acid ; and  it  operates  only  in  the  stomach,  ' 

whereas  it  is  in  the  blood  that  we  desire  the  action  of  a fer-  ' 


ment.  Rennet  has  been  recommended,  wdth  more  plausibility. 
It  has  been  tried  and  found  beneficial,  by  Dr.  Gray  of  Glasgow. 
But  being  a material  of  rather  variable  nature,  it  is  also  un- 
certain in  its  remedial  action. 

In  decided  opposition  to  such  recommendations,  and  on  a principle 
•wbich  I believe  to  be  altogether  erroneous,  some  other  remedies  have 
been  given  in  Diabetes  with  the  intention  of  retarding,  instead  of  for- 
warding, the  fermentation  or  development  of  Glucose.  Alum,  Vegetable 
astringents.  Caustic  alkalies,  and  some  mineral  substances,  have  been 
proposed  for  this  purpose.  Bouchardat  states  that  he  has  made  trial  of 
all  of  them,  but  -without  any  benefit. 

Oxidizing  agents  have  been  advised  by  some,  as  Nitro-hydrochloric 
acid,  or  the  Permanganate  of  Potash  used  by  Mr.  Sampson.  It  is  true 
that  when  the  access  of  oxygen  to  the  lungs  is  hindered  from  any  cause, 
as  in  aged  persons,  or  patients  sufiering  from  impeded  respiration,  a kind 
of  diabetes  is  apt  to  result ; at  least,  Eeynoso  and  others  have  found 
that  in  such  cases  sugar  accumulates  in  the  blood,  and  is  excreted  in  the 
urine.  But  whatever  may  be  the  physiological  interpretation  of  this 
fact,  it  does  not  foUow  that  we  should  be  able  to  cure  diabetes  by  oxi- 
dizing medicines,  for  the  development  of  grape-sugar  into  Lactic  acid 
requires  no  oxygen. 


1 


II/EMATICS. BIV.  II.  ORD.  IV. 


211 


Mialhe  and  others  are  of  opinion  that  Diabetes  is  mainly  dne  to  a 
deficiency  of  alkali  in  the  blood.  They  therefore  recommend  the  ad- 
ministration of  alkalies,  on  the  restorative  principle.  It  is  supposed  that 
this  alkali  encourages  the  development  of  lactic  acid  in  the  system  by 
combining  with  it  as  soon  as  it  is  formed.  Alkalies  have  been  given  in 
Diabetes  with  variable  results,  and  rather  doubtful  success. 

Diaphoretics  have  hardly  been  tried  so  much  as  they  deserve.  I be- 
lieve they  may  prove  of  signal  service  in  this  disorder.  The  secretion 
of  sweat  always  contains  Lactic  acid,  as  ascertained  by  Berzelius,  An- 
selmino,  and  Favre.  And  if  we  fearlessly  urge  this  secretion  by  pro- 
ducing copious  and  repeated  diaphoresis,  we  may  perhaps  stimulate  the 
natural  development  of  lactic  acid  in  the  system  at  large. 

In  Oxaluria,  the  best  treatment  eonsists  in  a eourse  of 
Nitro-liydrochlorie  acid.  This  remedy  is  prepared  by  adding 
one  part  of  Nitric  to  two  of  Hydrochloric  acid;  and  is  di- 
luted considerably  with  water  when  prescribed.  The  Nitric 
acid  causes  the  oxidation  of  some  of  the  Hydrogen  of  the 
other  acid^  and  thus  sets  free  Chlorine  gas.  This  is  stated  by 
hir.  Brande  to  go  on  until  the  liquid  is  saturated  with  this 
gas.  The  result  of  the  presence  of  Chlorine  is,  that  from  the 
aCBnity  of  this  gas  for  Hydrogen,  by  which,  under  certain 
circumstances,  it  is  enabled  to  set  free  the  Oxygen  of  water, 
this  compound  acid  becomes  the  most  powerful  oxidizing 
agent  known.  This  acid  has  been  lately  used  as  a remedy 
for  Gout  and  Rheumatism,  in  spite  of  the  acid  state  of  the 
fluids  in  those  cases ; and  I believe  it  to  be  a very  valuable 
medicine  in  both  of  these  disorders.  A simple  mineral  acid 
would  do  harm  in  both  instances.  The  Nitro-hydrochloric 
acid  must  operate  in  some  special  way. 

It  is  probable  that  its  action  may  depend  upon  its  oxidizing 
power. 

In  Oxaluria  it  might  cause  the  oxalic  acid  to  be  oxidized 
into  carbonic  acid,  and  thus  restore  health.  Thus  : 

C2  O3  -F  O = 2 CO2. 

In  Rheumatic  fever,  where  we  have  supposed  that  lactic 
acid  is  formed  as  it  should  be,  but  then  stops  short,  and  pro- 
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cccds  no  further,  the  oxidizing  agent  may  convert  this  into 
carhonic  acid. 

In  Gout  and  Lithiasis,  where  tliere  seems  to  he  an  excess 
of  nitrogen  in  the  system,  and  thus  more  oxygen  is  needed 
to  restore  the  equilibrium,  1 have  supposed  that  lactic  acid 
and  urea  are  changed  together  into  uric  acid.  If  we  adopt 
this  hypothesis,  it  will  be  evident  that  under  the  above  treat- 
ment this  uric  acid  may  be  oxidized  back  into  urea  and  car- 
bonic acid,  and  the  balance  of  health  restored.  Thus  : 

Uric  acid  + 60  + 4 HO  = 2 Urea  + 6 CO2, 
which  may  thus  be  proved  : 

C,oH,N,0, 

O,  C,  H3  N4  O4 

H4  O4  Cfi O12 

C,oH3N,0,e=  C,„HsN,0, 

Such  may  be  the  action  of  Nitro-hydrochloric  acid.  It  exerts 
a true  Catalytic  or  counteractive  influence. 

But  we  have  to  explain  the  agency  of  another  class  of  very 
different,  and  apparently  opposite  remedies.  Alkalies  are  em- 
ployed with  benefit  both  in  Bheumatism.  and  in  Gout ; parti- 
cularly in  the  former  disease.  Now  I conceive  these  to  act, 
in  Bheumatism  at  least,  simply  on  the  Bestorative  principle ; 
supposing  lactic  acid  to  exist  in  excess  in  Bheumatic  blood. 
This  by  itself  may  have  no  more  tendency  to  oxidize  into  car- 
bonic acid,  than  so  much  vegetable  acid  would  have.  In  ordi- 
nary cases  a free  vegetable  acid  passes  out  into  the  urine  with- 
out undergoing  any  change  in  the  system.  But  it  has  been 
proved  by  Wohler  that  the  same  vegetable  acid  becomes  oxi- 
dized when  given  in  combination  with  an  alkali.  So  that  if 
we  introduce  into  Bheumatic  blood  a free  alkali,  a lactate  of 
potash  or  of  soda  will  be  formed ; this  may  then  be  enabled 
to  oxidize  into  a carbonate,  and  the  natm’al  process  be  com- 
pleted. Such  appears  to  be  the^  rationale  of  the  action  of  al- 
kalies. They  have  been  recommended  in  Diabetes.  By  dis- 
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posing  of  the  lactic  acid  as  soon  as  it  is  formed,  it  is  thought 
that  in  some  cases  they  may  favour  its  development  out  of 
grape-sugar.  They  would  be  inefficacious  in  Oxaluria,  because 
the  oxalie  acid  has  so  great  an  affinity  for  lime,  that  it  could 
not  be  separated  from  this  combination  by  an  alkali. 

Dr.  llces  and  others  have  found  Lemon-juice  of  great  use 
in  the  treatment  of  acute  Rheumatism.  It  contains  Citric 
acid,  and  some  Citrate  of  Potash : the  latter  being  in  too 
small  amount  to  explain  the  action  of  the  remedy.*  I have 
already  shown  how  it  seems  possible  that  the  vegetable  acids 
may  act  as  refHgerants  in  simple  fever ; how  they  may  then 
supply  the  place  of  the  natural  lactic  acid  in  the  blood,  and 
become  oxidized  instead  of  the  Proteinaceous  compounds. 
[v.  Acids.)  But  Rheumatic  fever  is  a very  dijfferent  case, 
for  there  is  here  apparently  an  excess  of  lactic  acid,  and  an 
arrest  of  its  oxidation.  In  considering,  however,  the  formula 
for  Citric  acid,  we  perceive  that  not  only  does  it  contain  pro- 
portionally more  Oxygen  than  Protein  e,  as  Avas  proved  in  the 
former  instance,  but  more  than  lactic  acid  contains.  It  is 

C,,  H,  0„  + 3 HO. 

Thus  it  is  possible  that  it  may  act  as  a carrier  of  oxygen  to 
the  lactic  acid,  and  so  help  it  on  towards  its  transformation 
into  earbonic  acid.  It  appears  to  be  decomposed  in  the  sys- 
tem, for  Dr.  Rees  has  never  known  it  in  these  cases  to  in- 
crease the  acidity  of  the  urine.  The  matter  is  obscure ; but 
we  can  discern  enough  of  it  to  convince  us  of  the  possibility 
of  different  medicines  acting  in  diverse  ways  so  as  to  produce 
very  similar  results. 

Colchicum  has  apparently  some  power  in  the  diversion  or 

* It  also  contains  some  Oil  of  Lemons,  which  Dr.  Cogswell  considers 
to  be  the  active  agent.  But  it  appears  that  boiled  Lemon-juice,  which 
contains  none  of  this,  is  equally  useful,  as  indeed  is  Citric  acid  alone. 
Dr.  Fuller  has  found  Lemon -juice  far  less  efficacious  than  alkalies  in 
the  treatment  of  rheumatic  disorders. 
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control  of  these  morbid  processes,  whieli  vve  can  only  indicate, 
but  cannot  further  comprehend.  It  is  generally  best  to  give  it 
so  that  it  shall  neither  produee  purging,  nor  any  great  degree 
of  general  depression,  (v.  Colehieum,  in  Chap.  lY.) 

Mercuiy,  and  other  medieines  which  promote  the  secretion 
of  the  liver,  are  found  to  be  of  considerable  use  in  the  treat- 
ment of  all  of  these  diseases,  but  more  especially  in  Gout. 
They  seem  to  act  by  virtue  of  their  power  in  eliminating  and 
producing  Bile.*  And  it  is  very  probable  that  some  consti- 
tuent of  Bile,  reabsorbed  into  the  blood,  may  be  able  to  exert  a 
beneficial  influence  on  the  conduct  of  such  processes  as  those 
which  we  have  just  now  considered. 

Quinine  and  Tonics  have  been  strongly  recommended  by 
Dr.  Todd  in  Gout ; and  they  seem  to  be  signally  efficacious, 
both  in  this  and  in  the  other  Arthritic  disorders.  This  is  a 
very  interesting  fact.  If  there  should  be  any  truth  in  an  idea 
which  I have  explained  at  length  in  the  article  on  Tonics 
(vide  p.  148),  it  would  seem  that  these  Tonics  may  be  of  use 
by  supplying  in  the  blood  the  place  of  one  of  the  wanting  ele- 
ments of  Bile.  Bor  in  all  Arthritic  disorders  there  is  more 
or  less  of  hepatic  derangement. 

There  seem  then  to  be  six  separate  and  distinct  explanations 
of  the  cure  of  these  Arthritic  diseases.  There  are  six  difiFer- 
ent  modes  of  operation  by  which  a similar  beneficial  result 
may  follow  the  employment  of  Nitro-hydrochloric  acid,  free 
Alkalies,  Lemon-juice,  Colehieum,  Mercury,  and  Quinine. 

So  that  if  it  should  be  proved,  which  is  not  unlikely,  that 
the  chemical  theory  propounded  above  for  the  purpose  of  ac- 
counting for  the  production  of  these  disorders  in  the  blood 
is  a correct  view  of  the  case,  then  this  explanation  of  the 
action  of  the  various  remedies  used  in  such  diseases  would 

'*  Nitro-hydrocliloric  acid  is  supposed  by  some  to  act  also  as  an 
eliminator  of  Bile.  It  is  said  to  increase  the  amount  of  bile  in  the  faeces. 
But  I do  not  think  that  this  is  proved. 


II/EMATICS. DIV,  II.  ORD.  V. 


215 


acquire  an  additional  probability.  But  at  present  the  idea  is 
mainly  bypotlietical,  because  depending  upon  a number  of 
tilings  wliiclq  altliougb  they  seem  likely,  cannot  be  considered 
proved  as  yet. 

All  that  we  can  affirm  with  any  degree  of  certainty  is  that  a , 
number  of  blood-medicines  are  ajiplied  with  advantage  to  the 
treatment  of  these  kindred  disorders,  tending  to  counteraet 
the  morbid  conditions  by  wliicli  they  are  severally  produced. 
These  Antiai’thritics  must  operate,  then,  on  the  Catalytic 
principle. 

A number  of  varieties  and  masked  forms  of  these  disorders 
are  grouped  together  under  the  general  title  of  Dyspepsia. 
The  depraved  condition  of  the  blood  which  tends  to  the  pro- 
duction of  arthritic  symptoms  may,  Avhen  controlled  and  dis- 
timbed  by  various  causes,  simply  manifest  itself  by  causing 
acidity  of  the  stomach,  flatulence,  impairment  of  digestive 
power,  and  general  lassitude.  Difierent  Antiarthritic  reme- 
dies ai’e  applicable  in  different  cases.  Colchicum  or  Nitro- 
hydrochloric  acid  are  serviceable  Avhen  this  condition  of  the 
system  is  of  long  standing.  Small  doses  of  Mercury  are  often 
efficaeious.  Tonics,  and  a Purgative  occasionally,  may  be  re- 
commended in  milder  forms  of  the  disorder. 

Ord.  V.  Antiscorbutics. 

These  are  remedies  which  are  useful  in  the  counteraction 
of  Scurvy  and  Purpura.  In  these  disorders  there  is  a thin 
and  poor  condition  of  the  blood,  together  with  a deficiency  in 
the  amount  of  albumen,  fibriue,  and  blood  corpuscles ; a ten- 
dency to  haemorrhages  and  ulcerations,  consequent  on  this 
condition  of  the  blood ; and  great  general  depression  and  de- 
bility. 

There  is  no  doubt  that  these  changes  in  the  blood  ai’e  due 
to  a certain  morbid  action.  After  a careful  consideration  of 
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all  the  facts  connected  with  a visitation  of  this  disease  in  Scot- 
land, Dr.  Christisou  arrived  at  the  conclusion  that  it  could  only 
be  explained  hy  supposing  the  existence  of  an  epidemic  con- 
stitution.’’ It  is  certain,  however,  that  there  are  some  kinds 
of  food  Avhich  are  likely  to  prevent  the  occurrence  of  this 
morbid  action,  or  able  to  control  it  when  it  has  been  set  up. 
It  is  well  known  that  the  worst  forms  of  Scurvy  occur  among 
sailors  in  long  voyages,  who  have  been  deprived  for  some  time 
of  fresh  vegetable  food ; and  it  is  often  observed  that  those 
who  are  thus  afflicted  on  land  have  been  subjected  to  the  same 
deprivation.  But  it  does  not  follow  as  a matter  of  course  that 
all  those  so  deprived  become  the  victims  of  Scurvy.  Nor  does 
the  converse  hold  good,  i.  e.  that  those  who  sicken  with  Scurvy 
have  invariably  suffered  from  this  particular  deprivation;  for 
very  aggravated  cases  may  occur  in  persons  who  have  always 
lived  on  an  ordinary  mixed  diet.  And  in  an  epidemic  in  the 
Perth  prison,  Drs.  Christison  and  Maclagan  traced  the  dis- 
order to  the  absence  of  animal  flesh  and  milk  from  the  diet, 
which  was  exclusively  ^^saccharo-farinaceous.”  {Monthly  Jour- 
nal of  Medicine,  July,  1847.) 

Great  value  must  be  assigned  to  Potatoes,  as  a prophylactic 
element  of  diet.  They  contain  free  Citric  acid,  as  appears 
from  the  several  analyses  of  Vauquelin,  Baup,  and  Michaelis. 
{Pereira  on  Food  and  Diet,  pp.  373-4.)  And  as  agents  in  the 
treatment  of  Scurvy  Potatoes  stand  second  only  to  Citric  acid, 
and  materials  which,  like  Lemon-juice,  contain  this  acid  in 
large  quantity. 

On  putting  these  facts  together,  I think  we  are  driven  to 
the  conclusion  that  men  of  a particular  constitution,  or  in 
certain  seasons,  are  more  disposed  to  Scurvy  than  others ; and 
that  when  such  systems  are  deprived  of  some  articles  of  diet 
which  are  able  to  prevent  or  to  neutralize  the  working  of  the 
disease  in  them,  the  latent  morbid  action  is  allowed  to  com- 
mence. Fresh  vegetables  are  then  to  be  considered  as  the 
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medicines  ■which  hinder  the  development  of  Scurvy  in  eases  in 
which  there  is  already  a tendency  to  it. 

Of  all  substances  of  which  trial  has  been  made  in  the  treat- 
ment of  Scm’vy,  whether  prophylactic  or  curative^  Lemon-juice 
or  Lime-juice  has  been  by  far  the  most  extensively  used,  has 
confessedly  proved  of  signal  service,  and  is  much  the  most 
popidar.  It  is  therefore  generally  employed  on  board  ships. 
It  contains  Citric  acid  in  a free  state,  and  a small  quantity  of 
Potash,  chiefly  combined  with  this  acid.  The  food  of  sailors 
afflicted  with  Scurvy  consists  mainly  of  salted  beef  and  sea- 
biscuit.  Both  contain  salts  of  Potash;  neither  contain  Ci- 
tric acid.  So,  from  this  consideration  alone,  it  would  seem 
that  the  free  acid  must  be  the  remedial  agent.  But  this  con- 
clusion is  strengthened  very  materially  when  it  is  found  that 
Citric  acid,  given  in  the  pure  state,  is  a most  admirable  Anti- 
scorbutic. {See  below.)  Vegetables  in  their  fresh  state  gene- 
rally contain  a small  quantity  of  this  or  some  other  acid ; and 
fresh  vegetable  food,  as  has  just  been  stated,  is  usually  the 
best  prophylactic  against  Scurvy  and  Purpuric  diseases. 

Dr.  A.  B.  Garrod  is  of  opinion  that  Scurvy  is  attributable  to  a de- 
ficiency in  the  system  of  the  natural  amount  of  salts  of  Potash  ; he 
therefore  treats  it  with  salts  of  Potash,  and  apparently  with  success. 
{Monthly  Journal  of  Medicine,  January,  1848.)  The  salts  of  Potash,  if 
used  on  such  grounds,  would  obviously  act  as  Bestorative  agents,  and 
supply  to  the  blood  a material  in  which  it  is  deficient.  Dr.  Garrod 
concludes  from  analysis  that  the  antiscorbutic  articles  of  diet  are  dis- 
tinguished by  containing  an  abundance  of  the  salts  of  Potash,  hut  that 
the  reverse  is  the  case  -with  the  materials  which  form  the  staple  food  of 
those  who  are  most  liable  to  Scurvy. 

He  gives  the  following  as  the  amounts  of  potash  obtained  from  one 
ounce  of  each  of  the  articles  of  diet  named ; — 

Wheaten  Bread '259  grains. 

Oatmeal '054  „ 

Salted  beef ‘572  ,,  . 

Boiled  potatoes ’529  „ 

Lemon-juice  ‘846  „ 

Thus  it  appears  that  lemon-juice  and  potatoes  contain  more  Potash 
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than  wheaton  bread,  and  much  more  than  oatmeal.  But  they  do  not 
so  much  excel  salt  beef  in  this  particular,  and  that  is  one  of  the  chief 
articles  of  diet  among  sailors. 

Dr,  Garrod  recommends  the  use  of  Niti-atc  of  Potash,  This  propo- 
sition is  certainly  not  new.  The  employment  of  Nitre  was  advised  by 
Mr,  Patterson,  in  a Treatise  on  Scurvy,  published  some  fifty  years  ago. 
It  is  true  that  he  combined  this  remedy  with  A^inegar,  Neither  is  it  a 
new  theory  that  Scurvy  is  connected  with  a deficiency  of  Potash  in  the 
blood,  A similar  idea  was  broached  by  Dr,  Stevens  in  1832,  and  after- 
wards taken  up  by  Dr,  Aldridge,  who  erroneously  stated  that  there  was 
a deficiency  of  Lime  and  saline  matters  in  the  scrum  in  this  disorder, 

I object  to  the  theory  and  practice  of  Dr,  Garrod  on  several  grounds, 
I think  it  may  be  proved  that  Lemon -juice  owes  its  efficacy  to  Citric 
acid  ; that  Citric  acid  is  an  Antiscorbutic  when  given  alone  ; that  the 
salts  of  Potash  are  not  Antiscorbutic  when  given  alone ; and  that 
neither  in  the  blood  nor  in  the  food  of  scorbutic  patients  is  there  a 
marked  deficiency  of  Potash,  On  theoretical  grounds  the  theory  al- 
luded to  is  untenable  ; when  brought  to  the  test  of  practice,  it  signally 
fails. 

The  propositions  just  laid  down  may  be  supported  by  a few  brief 
statements.  Lemon-juice  owes  its  efficacy  to  Citric  acid.  According  to 
the  analysis  of  Proust,  it  contains  Citric  acid,  1'77  ; Malic  acid,  gum,  and 
bitter  extractive,  0’72 ; water,  97’51 ; in  100  parts.  According  to  Dr, 
Garrod  it  contains  only  ’17  per  cent,,  or  about  one  part  in  600,  of  Pot- 
ash, There  is  no  doubt  that  Proust  much  underrated  the  proportion 
of  Citric  acid.  Dr,  Bence  Jones  finds  that  an  ounce  of  Lemon-juice 
contains  from  twenty-seven  to  twenty-eight  grains  of  anhydrous  Citric 
acid,  and  about  three-quarters  of  a grain  of  Potash,  equivalent  to  two 
grains  of  Citrate  of  Potash,  He  has  conducted  a number  of  experi- 
ments on  the  juice,  which  show  that  its  action  on  the  animal  system  is 
in  aU  respects  identical  with  that  of  free  Citric  acid,  and  entirely  dis- 
tinct from  that  of  a neutral  Potash  salt.  “ For  all  practical  purposes,” 
concludes  Dr,  B,  Jones,  “ we  may  regard  Lemon-juice  as  a solution  of 
free  Citric  acid,”  The  analyses  referred  to  were  performed  by  Dr,  Hoff- 
man, {Medical  Times,  Oct,  21, 1854.)  Lemon-juice  from  which  the  free 
acid  has  been  removed  by  Lime,  is  of  no  use  in  Scurvy  at  all. 

Citric  acid,  given  alone,  is  an  admirable  Antiscorbutic.  Dr.  Trotter 
long  ago  stated  that  he  had  experienced  the  powers  of  this  acid  against 
Scurvy  to  be  equal  to  any  effect  he  had  ever  observed  from  the  recent 
fruit  in  its  most  perfect  state.  {Medical  and  Physical  Journal,  vol.  iv. 
p.  154.)  And  of  the  juice  of  the  fruit  he  records  that  it  was  found 
“a  most  infaUible  remedy”  botli  in  the  cure  and  prevention  of  Scurvy. 
The  advantage  attending  the  use  of  this  acid  in  sea-voyages  is  recorded 
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by  Sii‘  Gilbert  Blanc,  and  by  Dr.  Bryson.  (See  below.)  Dr.  Ritcbie 
gives  sometimes  Citric  acid,  sometimes  Lemon-juice,  and  finds  them 
equally  serviceable.  {Monthly  Journal,  August,  1847.)  And  in  an 
epidemic  of  Scurvy  in  Cumberland,  Dr.  Lonsdale  found  that  in  patients 
put  on  a full  supply  of  a Citric  acid  mixture  the  average  duration  of 
tlie  disorder  was  not  more  tban  twenty-five  days.  So  that  the  positive 
experienee  of  these  and  of  other  physicians  is  in  direct  confiianation  of 
the  probability  already  estabhshed,  that  Lemon-juice  owes  its  rernedial 
efficacy  to  this  acid. 

The  salts  of  Potash  are  not  Antiscorhutic  when  given  alone.  To  the 
cases  brought  forward  by  Dr.  Garrod  and  .a  few  others,  it  may  be 
objeeted,  that  fresh  vegetables  were  always  ordered  as  an  addition  to 
the  diet,  at  the  same  time  that  Nitre  was  given  as  a medicine.  I 
ascribe  the  few  ernes  recorded  to  the  use  of  these  fresh  vegetables. 
Was  any  patient  ever  ciu’ed  by  the  salt  of  Potash  without  this  accom- 
panying alteration  in  diet  P I think  not.  The  fairest  opportimity  of 
making  such  a trial  is  in  the  case  of  sailors  at  sea,  who  cannot  obtain 
green  vegetables.  Such  a trial  has  accordingly  been  made,  and  the  de- 
tails are  reported  by  Dr,  Bryson,  {Med.  Times,  March  23,  1850.)  In- 
structions were  given  some  years  ago  to  the  surgeons  of  several  convict 
ships,  that  if  Scurvy  broke  out  during  the  voyage,  they  were  to  try  the 
relative  effects  of  Lime-juice,  Nitrate  of  Potash,  and  Citric  acid,  choos- 
ing similar  cases  for  experiment,  and  putting  the  patients  under  the 
same  circumstances  of  diet  and  exercise.  The  trial  was  made  in  ten 
ships  ; the  disease  proved  more  intractable  in  some  than  in  others ; but 
the  result  of  the  whole  was  that  both  Lime-juice  and  Citric  acid  were 
recommended  as  effective  remedies,  and  far  preferable  to  the  Nitre, 
“ There  seems  to  be,”  concludes  the  reporter,  “ httle  reason  to  doubt, 
judging  from  the  results  of  these  trials,  and  from  others  which  were 
not  so  well  conducted,  that  the  alkaline  salt  has  not  the  antiscorbutic 
properties  which  have  been  ascribed  to  it.”  It  may  be  added,  that  it  is 
apt  to  disturb  the  digestive  organs,  and  that  it  has  a disagreeable  taste, 
and  is  very  much  disrelished  by  the  patient. 

Neither  in  the  blood  nor  in  the  food  of  scorbutic  patients  is  there  any 
marked  deficiency  of  Potash.  It  would  be  almost  sufficient  here  to 
state  that  the  converse  has  not  been  proved,  but  we  may  go  somewhat 
further  than  this.  Becquerel  and  Bodier  have  foimd  that  in  the  blood 
of  scorbutics  there  is  an  excess,  instead  of  a deficiency,  of  the  soluble 
salts  of  the  alkalies.  A similar  result  has  been  arrived  at  by  Mr.  Busk. 
He  finds  the  proportion  of  salts  in  healthy  blood  to  be  6‘8  in  1000, 
whereas  in  three  cases  of  scurvy  occurring  on  board  the  Dreadnought, 
the  amounts  of  the  same  were  9'5,  10'9,  and  11 ‘5,  It  is  unfortunate 
that  the  nature  of  these  salts,  whether  most  of  Soda  or  of  Potash,  u'as  not 
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inquired  into.  {Simons  Chemisiry,  translated,  hy  Dr.  Day,  vol.  i.  p.  315.) 
As  to  the  food  of  scorbutics,  I liave  already  alluded  to  the  statement  of 
Cbiistisou,  confirmed  by  general  experience,  that  Scurvy  is  sometimes 
met  with  in  individuals  of  the  higher  classes,  who  have  long  lived  on 
a perfect  mixed  diet.  I have  also  stated  that  the  food  eaten  by  sailors 
contains  Potash  in  abundance.  In  spite  of  the  elaborate  and  ingenious 
argument  of  Dr.  Garrod,  it  seems  to  me  that  there  can  be  little  or  no 
doubt  that  the  free  vegetable  acid  is  the  active  or  curative  agent  in 
Lemon-juice  and  antiscorbutic  vegetables,  and  that  Potash  is  not  anti- 
scorbutic in  any  sense  whatever. 

But  it  is  probably  not  only  Citric  acid  that  is  efficacious, 
for  it  appears  that  some  other  vegetable  acids,  and  vegetables 
Avhich  do  not  contain  Citric  acid  at  all,  may  be  used  with 
advantage  in  scorbutic  diseases.  Various  wild  herbs,  some  of 
which  contain  Oxalic  instead  of  Citric  acid,  have  long  been  in 
use  among  the  poor  for  this  purpose.  Among  these.  Dock, 
Sorrel,  Wood-sorrel,  and  Stonecrop  may  be  mentioned.  Such 
herbs  have  been  long  employed,  and  recommended  by  autho- 
rity. Dr._  Mead,  in  1751,  advised  the  use  of  Semwy-grass 
and  Brooklime,  both  of  which  contain  Citric  acid, — also  of 
Lettuce.  He  likewise  made  particular  mention  of  the  Herba 
Britannica,  which  seems  to  have  been  the  great  Dock,  Bumex 
hydrolapathum.* 

As  bearing  on  this  therapeutic  resemblance  betAveen  Citric 
and  Oxahe  acids,  it  may  be  observed  that  Dr.  B.  Jones  has 
found  the  former  prove  poisonous  to  animals  when  given  in 
large  doses,  in  the  same  manner  as  Oxalic  acid.  Next  in  the 
series,  but  probably  less  effective,  may  be  enumerated  the 

* The  same  physician  appears  to  have  anticipated  some  of  the  modem 
appheations  of  Lemon-juice.  He  employed  it  in  hver-diseases  generally, 
among  which  he  included  a number  of  dyspeptic  and  gouty  disorders. 
He  gave  it  in  six-drachm  doses ; and  says  that  he  employed  also  m 
similar  cases  saponaceous  medicines,  and  rhubarb.  These  remedies, 
apparently  heterogeneous,  were  recognized,  then  as  now,  to  be  useful 
in  the  same  cases.  For  we  have  just  seen  that  Lemon-juice,  Alkahes, 
Cholagogues,  and  Tonics,  are  all  more  or  less  appHcable  in  diseases  of 
the  Arthritic  group. 
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other  kindred  aeids.  Tartarie  aeid,  as  eontained  in  Super- 
tartate  of  Potash,  as  well  as  in  a separate  form,  has  been 
found  of  some  use  in  Scurvy.  Malic  acid,  as  contained  in 
the  stalks  of  llhubarb  and  berries  of  the  Mountain  Ash,  is 
likewise  possessed  of  some  antiscorbutic  virtue.  The  advan- 
tage of  Acetic  acid,  or  Vinegar,  in  the  treatment  of  Scurvy, 
has  been  much  debated.  It  has  probably  some  remedial  in- 
fluence, but  is  less  active  than  the  rest.  To  Lactic  acid,  the 
interesting  animal  analogue  of  the  vegetable  acids,  the  same 
power  probably  extends  in  a certain  degree.  By  reference  to 
this  acid,  some  have  explained  the  alleged  antiscorbutic  pro- 
perties of  milk — supposing  that  it  turns  sour  in  the  stomach. 
And  it  is  curious  to  read  that  an  old  naval  physician.  Dr. 
Harness,  was  accustomed  to  cure  scorbutic  ulcers  by  the  local 
application  of  the  sour  gastric  fluid  of  herbivorous  animals. 
{Dr.  Duncan’s  Annals  of  Medicine,  1797.) 

It  is  almost  needless  to  observe  that  as  Citric  acid  and 
Lemon-juice  are  remedies  of  such  acknowledged  value,  and 
these  other  agents  confessedly  inferior  in  efficacy,  it  would  be 
most  unwise  in  the  physician  to  resort  to  the  latter  in  the 
treatment  of  scorbutic  disorders,  except  in  cases  where  the 
former  cannot  well  be  obtained.  But  the  analogy  between 
the  operation  of  these  various  but  similar  acids  is  at  least  a- 
matter  of  great  scientific  interest. 

These  acids  cannot  remain  in  the  blood.  They  pass  out  of 
it,  and  add  nothing  to  it.  But  they  cure  Scurvy,  and  they 
doubtless  act  on  the  Catalytic  principle..  Scurvy,  or  Purpura, 
is  an  active  cachexy,  not  a passive  one,  like  Anaemia.  It  re- 
quires a Catalytic  agent  to  counteract  it ; not  a Bestorative, 
simply  supplying  something  to  the  blood.  Such  an  agent  is 
the  vegetable  acid.  It  seems  in  such  cases  to  exert  a purify- 
ing power  over  the  blood,  of  the  exact  nature  of  which  we  are 
not  aware.*  The  scorbutic  cachexy  is  probably  not  the  only 

* “Can  we  at  will,  by  therapeutic  agents,  produce  a depurating 
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one  wliich  is  thus  comliatcd.  Tlic  great  depression  and  ac- 
companying flux  of  the  tissues  wliich  results  from  the  epidemic 
cold  called  Influenza,  is  wonderfully  controlled  by  a vegetable 
acid.  Lemon-juice  and  Orange-juice  arc  popular  remedies  for 
this  disorder. 

It  is  probable  that  Asiatic  Cholera  may  be  connected  with 
a rapid  and  fatal  degeneration  of  the  blood,  produced  by  some 
septic  influence.  And  there  seems  to  be  much  reason  for  sup- 
posing that  those  who  are  accustomed  to  the  use  of  tlie  ve- 
getable acids  as  articles  of  diet,  as  in  the  cider  districts  of 
England,  are  rendered  thereby  less  liable  to  the  attack  of  this 
disease.  The  evidence  on  this  j)oint  has  been  well  summed  up 
by  Mr.  Tucker,  in  a paper  on  the  subject  which  he  submitted 
to  the  Epidemological  Society  in  1854. 

Ord.  VI.  Antiperiodics. 

Certain  mineral  medicines  of  the  Catalytic  division  are  em- 
ployed in  the  treatment  of  periodic  disorders. 

Arsenic  is  a medicine  of  considerable  power,  which,  when 
given  in  too  large  a dosc5  or  indeed  when  given  at  all  in  most 
cases,  becomes  a poison.  It  has  already  been  shown  to  act 
in  the  blood,  and  to  produce  in  it  a number  of  effects  of  a par- 
ticular kind.  One  part  of  this  operation  is  that  it  is  capable 
of  antagonizing  the  poisons  of  intermittent  disorders,  as  also 
of  certain  convulsive  affections  and  skin-diseases.  In  health 
a poison,  in  disease  it  proves  a remedy.  But  the  dangerous 
nature  of  its  action  is  such  as  to  demand  considerable  care 
in  the  administration  of  the  preparations  of  Arsenious  acid. 

Dr.  A.  T.  Thomson  states  that  the  action  of  Arsenic  is 
liable  to  exacerbations  and  remissions,  and  sometimes  even 

effect  on  the  system,  and,  by  hastening  the  metamorphosis  of  matter, 
aid  the  removal  of  a materies  morhi?” — Dr.  Golding  Bird,  Lancet, 
Feb.  15,  1851. 
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intermissions.  Thus  we  may  suppose  tliat  there  is  a certain 
degree  of  analogy  between  its  operation  and  that  of  the 
malarious  poison,  by  virtue  of  which  it  may  perhaps  exert  a 
corrective  power  over  the  working  of  the  latter  in  the  blood. 
( Vide  page  1 73.)  Such  an  analogy  could  only  exist  in  the 
case  of  a Catalvtic  medicine.  It  is  not  observed  of  Quina, 
which  is  employed  in  intermittents  on  the  Restorative  plan. 
Arsenic  is  foreign  to  the  blood,  and  is  in  every  way  a Cata- 
lvtic medicine. 

* 

In  large  doses  Arsenieal  preparations  act  on  the  stomach  as 
irritant  poisons.  Some  of  them  have  been  used  externally  as 
Causties,  especially  in  Lupus.  But  this  is  a kind  of  action 
that  does  not  concern  us  now. 

The  officinal  solution  of  Ai’senite  of  Potash  was  introduced 
into  notice  by  Dr.  Fowler,  and  is  the  chief  preparation  of 
Arsenic  employed.  De  Valangin’s  solution  contains  a Ter- 
chloride  of  Arsenic,  and  is  of  less  than  half  the  strength  of 
the  others.  Both  of  them  are  used  in  Ague.  Some  recom- 
mend, in  aU  cases  where  Arsenic  is  used,  to  begin  with  small 
doses,  as  two  drops  of  Fowler^  s solution  three  times  a day, 
and  gradually  to  increase  the  quantity;  from  the  idea  that 
the  system  will  thus  be  enabled  to  tolerate  the  remedy  bet- 
ter, and  that  irritation  of  the  stomach  will  be  avoided.  Mr. 
Hunt  deprecates  this  practice,  and  recommends  regular  doses 
of  three  to  five  drops,  or  more.  It  may  be  safely  continued 
during  the  paroxysm  of  Ague,  which  is  a plan  that  is  gene- 
rally considered  to  be  unadvisable  in  the  case  of  Quina.  The 
latter  may  be  given  in  a very  fall  dose  between  the  parox- 
ysms ; but  this  cannot  be  done  with  Arsenic,  for  the  conse- 
quences would  be  dangerous.  It  is  best  in  all  cases  to  give 
the  Arsenic  after  a meal,  on  a full  stomach,  as  then  it  is 
less  likely  to  initate,  not  coming  directly  in  contact  with  the 
coats  of  the  stomach,  and  being  diluted  by  the  food  during  its 
absorption. 
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Arsenic  is  useful  in  other  intermittent  disorders  besides 
Ague,  as  in  the  various  kinds  of  intermittent  neuralgia.  It 
has  been  given  in  some  varieties  of  intermittent  pulse  whieh 
are  not  duo  to  organie  disease  of  tlie  heart.  Dr.  Darwin 
eured  a ease  in  whieh  the  beats  of  the  heart  intermitted  re- 
gularly onee  in  every  three  or  four  times,  by  the  administra- 
tion of  four  drops  of  a saturated  solution  of  Arsenious  aeid 
three  times  a day. 

The  preparations  of  Arsenie  have  even  been  used  in  some 
eases  of  Gastrodynia  with  eonsiderable  advantage.  In  these 
instanees  the  disorder  of  the  stomaeh  generally  assumes  an 
intermittent  form.  It  has  been  supposed  by  some  that  Ar- 
senic in  such  disorders  acts  directly  upon  the  nerves;  but 
it  appears  to  counteract  all  the  manifestations  of  this  inter- 
mittent poison,  whether  local  or  general,  by  the  same  action 
in  the  blood.  (Vide  page  227.) 

Several  attempts  have  been  made  at  different  times  to  dis- 
cover a substitute  for  Arsenic,  and  a cheaper  remedy  than 
Quinine,  for  the  treatment  of  Ague.  Iron  is  employed  with 
advantage  in  old  chronic  cases  attended  with  Ansemia ; but 
it  is  not  of  service  by  counteracting  the  intermittent,  but  by 
remedying  the  anaemic  condition  which  coexists  with  it. 

M.  Piorry,  in  the  course  of  some  experiments  made  at  the 
Hopital  de  la  Pitie  at  Paris,  has  found  common  salt  in  half- 
ounce doses  to  be  very  efficient.  In  his  opinion  it  is  more 
efficacious  than  Arsenic,  and  second  only  to  Quinine,  in  the 
cure  of  this  disorder.  The  suggestion  is  a valuable  one ; but 
the  dose  is  very  bulky,  and  it  would  be  difficult  to  prevent  it 
from  causing  vomiting  in  many  cases. 

Alum  is  another  medicine  which  has  been  recommended  in 
Ague.  It  also  appears  to  act  on  the  Catalytic  plan;  but  it 
has  not  been  often  employed. 

The  compounds  of  Arsenic  are  found  to  exert  a curious 
antiseptic  influence  on  dead  animal  tissues.  They  particu- 
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larly  prevent  deeomposition  in  animal  membraneS;  by  virtue 
of  a eombination  'whicli  Arsenic  forms  mtli  Gelatine.  _ Liebig 
lias  founded  on  these  facts  a theory  of  the  medicinal  action 
of  Ai’senic.  [Anim.  Chem.,  part  i.  p.  206.)  He  supposes  that 
such  substances  as  Arsenic  and  Mercury  may  be  able  to  arrest 
contagious  and  other  disorders  in  the  system  in  the  same  Tvay 
that  they  control  putrefaction  out  of  the  body.  The  use  of 
Salt  and  Alum  in  Ague  might  seem  at  first  sight  to  counte- 
nance such  a hypothesis  as  applicable  to  the  treatment  of  this 
disease.  But  we  know  that  Arsenic  does  not  stop  all  fermen- 
tations. The  grain  of  wheat  will  germinate,  and  its  starch 
be  converted  into  sugar,  after  it  has  been  steeped  in  a solu- 
tion of  Arsenic  to  protect  it  from  vermin.  And  Gelatine,  for 
which  Arsenic  has  an  affinity,  has  not  been  proved  to  exist  in 
hcaltliv  blood. 

The  compounds  of  Mercury,  the  operation  of  which  in 
Syphilis  is  sought  to  be  explained  on  these  grounds,  are  not 
nearly  so  antiseptic  as  many  other  minerals.  If,  this  theory 
were  correct,  then  all  Catalytic  medicines,  and  all  antiseptic 
substances,  should  be  of  equal  efficacy  in  all  morbid  processes. 
But  this  is  far  from  being  the  case.  Many  substances  which 
are  distinguished  for  their  antiseptic-powers  are  found  to  have 
no  influence  whatever  on  the  progress  of  these  disorders.  Are 
Acetic  acid  and  Creosote  of  any  use  in  Ague  ? Does  Alco- 
hol prevent  the  drunkard  from  contracting  Syphilis  ? And 
if  Arsenic,  Alum,  and  common  salt,  act  solely  by  arresting 
fermentation,  how  is  it  that  they  have  no  control  over  the 
supposed  fermentations  of  Syphilis  and  other  diseases  ? The 
explanation  required  must  needs  be  more  specific  and  par- 
ticular. 

OiiD.  VII.  Anticonvulsives. 

I have  already  sought  to  show  that  the  metallic  substances 
which  are  used  in  the  treatment  of  spasmodic  disorders  act 
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in  the  blood,  and  tend  to  estahlisli  in  it  a set  of  actions  of 
a peculiar  kind.  I am  able  to  add  little  respecting  the  ra- 
tionale of  their  action  to  that  Avhich  I have  said  of  the  ope- 
ration of  Catalytic  medicines  in  general.  It  is  certainly  very 
mysterious ; and  it  is  perhaps  mainly  on  this  account  that 
some  have  been  induced  altogether  to  deny  it.  But  a denial 
so  grounded  is  disingenuous  and  Avrong,  for  we  must  often  be 
content  to  know  and  to  receive  many  things  that  we  do  not 
understand. 

Convulsive  disorders  are  in  some  cases  entirely  dependent 
on  a condition  of  the  nervous  system.  In  other  cases  they 
are  mainly  connected  Anth  a certain  state  of  the  blood.  Dis- 
orders of  the  first  kind  are  probably  not  at  aU  under  the  in- 
fluence of  these  Catalytic  medicines.  But  the  more  decided 
the  connection  between  any  of  these  diseases  and  the  con- 
dition of  the  blood,  just  so  much  the  more  marked  is  the 
power  over  it  possessed  by  a medicine  of  this  group  of  Anti- 
convulsives.  _ 

Perhaps  the  most  evident  and  characteristic  of  these  agen- 
cies is  that  of  Nitrate  of  Silver  in  the  cure  of  Epilepsy.  The 
Acetate  of  Lead,  and  the  Ammonio- sulphate  of  Copper,  have 
been  used  with  advantage  in  the  same  disorder.  Dr.  Babing- 
ton  strongly  recommends  the  Sulphate  of  Zinc,  given  at  first 
in  small  doses,  and  then  gradually  increased,  so  that  it  may 
not  produce  vomiting. 

In  the  treatment  of  Chorea,  Arsenic  is  highly  esteemed  and 
recommended  by  Dr.  Pereira. 

In  Hysteria  these  medicines  are  all  probably  more  or  less 
applicable;  but  on  account  of  the  obstinate  and  multiform 
nature  of  this  disease,  their  use  in  it  is  less  obvious  than  in 
Epilepsy  and  Chorea.  Hysteria,  too,  is  more  under  the  in- 
fluence of  Nerve-medicines  than  are  the  other  two  diseases. 

The  great  objection  to  Silver,  in  AAEatever  form  given,  is 
that  its  salts  are  liable  to  be  reduced  in  the  system,  and  it 
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tlius  tends  to  produce  a permanent  discoloration  of  the  skin, 
either  browning  it  or  communicating  to  it  a dull  leaden  hue. 
This  naturally  constitutes  a strong  ground  of  olijectioii  witli 
the  unfortunate  patient,  who  would  often  prefer  to  be  left 
alone  Avith  his  fits  than  to  be  turned  blue  for  life. 

IVI.  Georget  supposes  that  the  advocates  for  the  use  of 
Nitrate  of  Silver  in  Epilepsy  employ  it  on  the  principle  of 
counter-irritation,  saying  that  they  attempt  to  cure  a dis- 
eased brain  by  cauterizing  the  stomach.  • [Physiology  of  the 
Nerv.  System,  a'oI.  ii.  p.  401.)  But  I am  not  aAvare  that  any 
English  therapeutists  have  adopted  this  vicAV  of  its  mode  of 
operation.  The  dose  of  the  Nitrate  of  Sih^er,  and  the  state 
of  dilution  in  Aidiich  it  is  given,  would  certainly  prevent  it 
from  manifesting  any  such  action.  And  we  should  not  be 
Avarranted  in  supposing  that  any  of  the  medicines  of  this  or 
any  other  order  of  Catalytic  remedies  could  act  in  so  direct 
and  so  easy  a way  as  that,  even  if  it  Avere  possible. 

Some  have  supposed  that  Nitrate  of  Silver  eures  Epilepsy 
by  diminishing  an  irritable  condition  of  tlie  stomach.  But 
it  is  observed  by  Dr.  Pereira  that  the  existence  of  this  irri- 
tability in  all  cases  of  Epilepsy  is  a mere  assumption.  The 
solution  of  this  salt  exerts,  according  to  its  strength,  an 
astringent  or  caustic  action  on  all  mucous  surfaces,  and  thus 
improves  their  condition  when  they  are  relaxed,  inflamed, 
irritable,  or  ulcerated.  The  occasional  benefit  Avhicli  folloAvs 
the  administration  of  the  preparations  of  Silver  in  Gastro- 
dynia  may  be  referred  to  an  action  of  this  kind.  The  action 
of  Arsenic  in  some  intermittent  varieties  of  this  painful  af- 
fection has  already  been  mentioned,  and  is  explained  in  an- 
other way.  Caustic  substances  probably  act  locally  in  tliese 
cases;  but  Arsenious  preparations  exert  an  Antipcriodic  in- 
fluence in  the  blood  generally. 

Tetanus  is  by  far  the  most  incurable  of  these  convulsive  dis- 
orders. Arsenic  and  other  medicines  of  this  order  have  been 
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recommended  in  the  treatment;  Imt  although  some  eases 
appear  to  be  partly  connected  in  their  first  origin  with  a cer- 
tain condition  of  the  blood,  this  disease  is  very  little  under 
the  influence  of  blood-medicines,  or  indeed  of  any  medicines 
at  all.  Neurotics  can  only  combat  a functional  error;  they 
are  powerless  against  organic  derangement.  So  that  when  we 
find  a convulsive  disorder  that  depends  simply  and  solely  upon 
a nervous  lesion,  we  shall  in  most  cases  have  to  confess,  to 
our  misfortune  and  sorrow,  that  it  is  entirely  beyond  our 
control. 


Ord.  VIII.  Antisquamics, 

Skin  diseases  are  both  caused  and  cured  in  a variety  of 
ways.  Some  are  produced  by  external  influences.  They  may  be 
brought  on  by  mere  irritation,  as  certain  kinds  of  Eczema  and 
Herpes,  and  are  then  to  be  treated  with  soothing  unguents 
or  cool  lotions.  Or  they  may  even  be  connected  with  some 
external  organization,  of  a vegetable  or  an  animal  kind,  as 
Porrigo  and  Favus  are  traceable  to  a parasitic  fungus,*  and 
Scabies  is  accompanied  by  the  development  of  a species  of 
Acarus.  Others  are  due  to  some  wrong  in  the  digestive  pro- 
cess, or  to  a plethoric  condition  of  the  system.  Urticaria  is  | 
an  example  of  the  former.  Acne  of  the  latter.  They  may  ge-  I 
nerally  be  treated  most  effectually  by  the  exhibition  of  salines  | 
and  rhubarb.  J 

A third  class  of  skin  diseases  are  due  to  the  existence  iu 
the  blood  of  certain  poisons  or  peculiar  morbid  conditions. 

» 

* “ Tlie  vegetable  organisms  found  in  diseases  of  the  skin  are  not 
to  be  looked  upon  as  the  origin  of  the  disease,  but  as  being  developed  > 
in  textures  previously  morbid.” — Dr.  Balfour — {Outlines  of  Botany,  ^ 
p.  365).  I also  very  much  doubt  whether  these  eruptions,  at  least  in  b 
all  cases,  are  dependent  solely  upon  the  Fungi,  which  perhaps  may 
often  be  a symptom,  and  not  a cause.  I believe  the  above-mentioned 
disorders  to  be  generally  more  or  less  under  the  influence  of  Anti- 
squamic  remedies. 
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The  eruption  may  constitute  one  only  among  many  symp- 
toms of  the  action  of  this  poison^  or  it  may  be  the  chief  or 
only  symptom.  The  former  is  the  case  in  Syphilis  and  the 
Eruptive  fevers.  It  is  with  the  latter  kind  that  we  are  now 
concerned. 

There  are  two  modes  by  which  we  may  get  rid  of  the 
poison  that  causes  the  eruption — Elimination  and  Counter- 
action. The  first  may  sometimes  be  effected  by  the  use  of 
Purgatives,  Sudorifics,  or  Diuretics. 

But  I have  classed  in  this  last  order  of  Catalytic  blood- 
medicines  some  remedies  that  have  proved  useful  in  counter- 
acting the  causes  of  these  diseases.  The  eruptive  disorders 
alluded  to  are  all  connected  together  both  in  theii’  symptoms 
and  treatment ; but  because  the  squamous  diseases.  Lepra  and 
Psoriasis,  are  the  most  characteristically  under  the  influence 
of  these  remedies,  the  latter  have  been  named  Antisquamics. 

Arsenious  acid,  as  contained  in  Fowler’s  solution,  a remedy 
already  twice  named  among  Catalytics,  is  also  the  most 
powerful  of  these  Antisquamic  agents.  Mr.  Hunt  considers 
it  to  be  a specific  for  all  skin  diseases  that  are  not  syphilitic 
in  their  origin.  Besides  Lepra  and  Psoriasis,  it  is  found  use- 
ful in  Eczema,  Impetigo,  and  Lupus.  In  the  last  disorder  it 
has  been  used  both  externally  and  internally,  seeming  to  be  in 
both  cases  specific  in  its  action.  Thus  we  find  in  these  skin 
diseases  another  special  antagonism  for  this  extraordinary  me- 
dicine, which  has  already  been  shown  to  be  of  considerable 
efiicacy  both  in  periodic  and  convulsive  disorders. 

Pitch  or  Tar  is  another  remedy  which  seems  to  be  capable 
of  counteracting  the  scaly  disorders.  It  may  be  either  ap- 
plied externally,  or  given  internally  in  doses  of  ten  to  twenty 
grains.  It  has  been  recommended  for  employment  in  some  of 
the  other  skin  diseases,  but  its  advantage  in  them  is  not  so 
obvious.  When  it  is  applied  to  the  skin,  some  one  of  its  prin- 
ciples is  probably  absorbed.  Pitch,  as  a remedy  for  Lepra, 
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is  comparatively  of  recent  introduction,  but  its  efficacy  has 
already  been  very  Avidcly  acknowledged. 

Tincture  of  Cantliarides  and  Acetate  of  Potash,  both  diu- 
rcties,  have  been  employed  in  Lepra  to  eliminate  the  materies 
morbi  from  the  blood  into  the  urine,  and  have  sometimes  ap- 
peared to  succeed  in  so  doing.  But  in  thi.s,  as  in  many  other 
eases,  counteraction  is  both  easier  and  more  certain  than  eli- 
mination. The  system  itself  naturally  attempts  this  elimina- 
tion, and  when  it  finds  it  impossible,  we  often  gain  nothing 
by  urging  it. 

I need  scarcely  say  that  these  remedies  are  applicable  only 
in  simple  Lepra  and  Psoriasis,  and  not  in  the  syphilitic  forms 
of  those  eruptions,  which  are  treated  best  by  Mercury,  or  by 
other  medicines  of  the  second  order  of  Catalytics.  These 
Syphilitic  eruptions  are  distinguished  by  a coppery  or  a livid- 
greyish  coloiu’,  and  by  the  absence  of  itching. 

Sulphur  has  been  used  with  benefit  in  Eczema,  Impetigo, 
and  Lepra.  It  may  be  administered  externally  in  the  form 
of  fumigation  or  ointment,  or  internally  in  combination  with 
an  alkali  or  with  Iodine.  In  the  case  of  Eczema  and  Im- 
petigo, the  fumigation  and  internal  administration  are  pre- 
ferable, as  the  ointment  is  apt  to  increase  the  existing  u’rita- 
tion.  In  the  cure  of  Lepra  the  mineral  Avaters  of  liaiTowgate 
and  other  places,  containing  Sulphuretted  Ilydi’ogen  gas,  have 
been  much  recommended.  Thus  we  have  in  Sulphur  a third 
Antisquamic  medicine.  It  is  more  or  less  useful  in  all  non- 
syphilitic  cutaneous  disorders.  Dr.  Burgess  has  found  sul- 
phur ointment  and  fumigations  to  be  very  useful  in  Psoriasis 
palmaris.  {On  Eruptions  of  the  Face,  etc.,  p.  229.) 

Though  Sulplnu’  seems  to  act  specifically  in  the  treatment 
of  these  disorders,  there  is  another  disease  of  a similar  kind 
which  it  has  been  supposed  to  cure  by  a mere  external  agency. 
This  is  Scabies.  Some  have  fancied  that  even  here  it  acted 
specifically,  and  that  this  also  Avas  a blood- disease.  But 
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Scabies  has  long  been  attributed  to  an  external  cause,  an 
insect,  or,  more  correctly,  an  arachnid,  which,  by  burrowing 
in  the  skin,  is  thought  to  produce  the  vesicular  eruption.  The 
Acarus  Scabiei,  or  Itch  insect,  was  discovered  in  1179  by 
Abenzoar,  the  Arabian.  In  1687  Dr.  GioA^anni  Bonomo  Avrote 
a full  aecomit  of  it  in  a letter  to  Bedi  of  Florence.  It  has 
been  supposed  that  Sulphur  ointments  and  Sulphur  fumiga- 
tions have  a direct  external  action  in  causing  the  death  of  this 
Aearus,  by  the  bodily  transmission  of  which  from  one  person 
to  another  the  contagious  nature  of  the  disease  is  accounted 
for. 

. Dr.  Billing  considers  that  the  confirmation  of  this  discovery 
has  given  the  death-bloAV  to  an  idea  which,  I think,  will  last 
as  long  as  medicine;  viz.  that  eertain  remedies  exert  a spe- 
cial influence  in  the  cure  of  particular  diseases.  [Principles 
of  Medicine,  p.  75.)  But  Ave  must  not  deny  the  existence 
of  special  agents,  simply  because  we  cannot  understand  their 
operation ; for  it  is  apparent  in  too  many  instances.  And 
from  the  eireumstance  that  Sulphur  has  proved  beneficial 
when  given  internally  in  Scabies,  as  weU  as  the  fact  that  this 
disease  has  often  an  idiopathic  origin,  I am  disposed  to  doubt 
the  value  of  the  inference  which  is  drawm  from  the  discovery 
of  the  Acarus,  and  I still  conceive  that  Sulphur  exerts  an  ac- 
tion of  a specific  kind  in  this  disease  as  well  as  in  the  others. 
This,  too,  is  the  opinion  of  many  Avriters  on  the  subjeet  of  skin 
diseases ; among  others,  of  Dr.  Burgess,  an  accurate  and  expe- 
rienced observer.* 

* On  JEniptions  of  the  Face,  Head,  and  Hands,  1849. — “ Several 
eminent  dermatologists,  who  admit  the  existence  of  the  acarus  iu  Scabies, 
will  not  allow  that  it  is  the  cause  of  the  disease,  but  merely  an  accom- 
panying phenomenon.  This  is  my  opinion  also.”  (p.  239.)  “ I believe 
that  the  acarus,  and  the  vesicles  and  pustules  which  he  undoubtedly 
produces  in  the  skin,  arc,  one  and  all,  symptoms  of  some  pecuhar  dis- 
ordered condition  of  the  system,  which  we  are  as  yet  unable  to  explain.” 
(p.  233.)  We  may  believe  this  without  committing  ourselves  to  the 
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Some  otlier  iutcrnal  remedies^  and  many  other  external 
applieationSj  liave  been  used  in  Skin  diseases;  but  tliese  that 
I have  mentioned  are  the  only  ones  that  appear  to  exert 
something  of  a speeial  aetion  in  all  cases.  Arsenic  is  perhaps 
the  most  universal  in  its  application.  It  often  happens  that 
when  this  remedy  entirely  fails^  the  eruption  is  connected  with 
a constitutional  taint  of  Syphilis.  When  there  is  a suspicion 
of  this^  such  a remedy  as  Donovards  solution^  containing  both 
Arsenic  and  Mercury^  is  peculiarly  applicable^  because  capable 
of  acting  in  a double  way.  This  medicine  also  contains 
Iodine ; and  either  this  preparation,  or  the  Iodide  of  Potas- 
sium, should  be  prescribed  when  the  skin  disease  appears  to 
be  connected  with  a strumous  diathesis. 

As  soon  as  the  course  of  Arsenic  is  found  to  produce  swell- 
ing of  the  face  or  irritation  of  the  conjunctiva?,  symptoms 
which  denote  the  saturation  of  the  system  with  the  remedy, 
its  administration  should  be  suspended  for  awhile. 

We  have  now  concluded  the  subject  of  Haematic  medicines. 
I have  said  that  this  class  has  been  very  generally  neglected 
and  overlooked  by  writers  on  the  subjeet.  For  this  reason, 
and  because  there  are  some  ideas  respecting  their  action  which 
I have  thought  it  worth  whde  to  work  out  and  to  investigate 
at  some  length,  I have  devoted  more  space  to  its  elaboration 
than  I shall  be  able  to  spare  for  either  of  the  remaining 
classes,  in  the  consideration  of  which  we  are  not  likely  to  en- 
counter so  many  interesting  and  debateable  points. 

Halinemannic  absurdity  about  Psora.  The  Sulphur  which  cures  the 
disease  may  be  admitted  into  the  system  by  absorption,  when  applied  ex- 
ternally. That  it  is  this  Sidphur  which  kdls  the  itch  insect  is  an  assump- 
tion not  quite  borne  out  by  the  results  of  experiment.  M.  Grifli,  of 
Sardinia,  and  Dr.  Bennett,  of  Edinbui’gh,  have  both  succeeded  in  killing 
the  vermin  and  removing  the  eruptions  by  the  simple  application  of 
Lard  or  Oil,  which  is  supposed  to  kill  the  Acarus  by  stopping  its  respi- 
ratory pores.  {Monthly  Journal,  Jan.  1850.)  So  it  may,  after  all,  be 
the  Lard  which  is  the  efficacious  ingredient  in  the  Sulphui*  ointment. 
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Prop.  VIII. — That  a second  class  of  medicines,  Neu- 

rotics, act  by  passiny  from  the  blood  to  the  nei'ves  or 
nei'v e-centres,  ivhich  they  influence. 

1.  That  of  these  some,  called  Stimulants,  act  so  as  to  exalt 
yieixoas  force,  in  genefral  or  in  particular. 

2.  That  others,  called  Narcotics,  act  so  as  first  to  exalt 
nervous  force,  and  then  to  depress  it ; and  have  also  a 
special  influence  on  the  intellectual  part  of  the  brain. 

3.  That  others  again,  called  Sedatives,  act  so  as  to  depress 
nei'vous  force,  in  general  or  in  particular . 

Having  investigated  at  some  length  the  aetion  of  Blood- 
medicines,  we  now  commence  the  consideration  of  another 
class  of  remedies,  which  differ  very  widely  from  the  last  in 
their  mode  of  operation. 

The  action  of  Hematics  is  slow,  but  more  or  less  durable, 
because  it  is  evidenced  in  the  blood;  and  a change  in  the 
blood  produced  by  this  action  continues  for  a longer  or  a 
shorter  time. 

The  action  of  Neurotics,  or  Nerve-medicines,  is  rapid ; but 
it  is  transient,  and  is  soon  over.  A Neurotic  medicine  does 
not  cause  any  change  in  the  blood;  and  it  cannot  remain 
in  it,  but  soon  passes  out.  It  acts  by  contact  with  nerve, 
apparently  producing  no  lasting  change  even  in  nerve-fibre ; 
and  as  the  cause  of  the  action  cannot  remain,  the  effect  also 
soon  passes  away.  Whereas  Haematics,  durable  agents  in  the 
blood,  are  used  to  counteract  the  causes  of  inveterate  and 
chronic  disorders ; these  Neurotics,  which  produce  a transi- 
tory, but  more  or  less  forcible  impression  on  the  nervous  sys- 
tem, are  employed  to  rouse  it  when  torpid,  or  to  depress  it 
when  over-excited.  Haematics  are  used  to  control  diseases; 
Neurotics,  to  counteract  symptoms.  Rarely  of  use  in  chronic 
blood-disorders,  they  are  given  mostly  in  the  temporary  emer- 
gencies of  acute  diseases.  But  it  is  obvious  that  even  a tern- 
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porary  agent  may  prove  of  permanent  efficacy  by  remedying  a 
temporary  emergency. 

It  Avas  feasible  to  attempt  some  explanation  of  the  actions 
of  medicines  in  the  blood,  occasionally  more  or  less  analogous 
to  knoAvn  chemical  influences.  But  the  agency  of  ncrve-rac- 
dicines  is  of  a far  more  incomprehensible  kind.  When  we 
consider  that  little  or  nothing  is  known,  or  can  be  known, 
about  the  ultimate  causes  of  sensation,  or  motion,  or  nervous 
excitement,  there  is  no  need  for  wonder  that  we  find  ourselves 
at  a loss  to  explain  the  operation  of  medicines  that  influence 
these  conditions. 

Thus  I must  chiefly  limit  my  remarks  on  Neurotics  to  de- 
fining what  their  action  is,  finding  it  impossible  to  state  Avith 
certainty  how  they  act.  And  the  field  of  inquiry  being  so 
limited,  it  follows  that  there  is  much  less  to  be  said  about 
them  than  had  to  be  said  of  PIcematics. 

Nearly  all  the  powerful  poisons  that  act  after  passage  into 
the  blood,  belong  to  this  class.  Their  action  in  most  points 
of  view  is  such  as  completely  to  exceed  our  means  of  com- 
prehension. 

Sudden  death  may  be  produced  by  it.  But  there  is  no 
apparent  cause  for  this.  We  find  no  erosion  or  perforation 
of  the  coats  of  the  stomach  or  intestines ; no  mechanical  dis- 
organization of  the  tissues,  or  chemical  change  in  them ; no 
haemorrhage,  or  vascular  disease ; no  rupture  of  nerve-fibres. 
Whence  then  could  death  have  arisen  ? How  could  the  mere 
presence  of  a few  atoms  in  the  blood, — half  a grain,  one 
tAventieth,  or  even  one-fiftieth  of  a grain, — how  could  this  ap- 
parently contemptible  influence  have  produced  so  essential  a 
derangement  of  the  vital  functions,  as  to  stop  them  altogether  ? 
It  is  impossible  to  answer. 

The  action  of  such  remedies  in  the  sudden  causation  or 
alleviation  of  nervous  symptoms,  when  applied  in  the  cui’e  of 
disease,  is  equally  wonderful.  How  are  we  to  account  for 
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their  different  actions  on  different  nerves  ? How  is  it  that 
Opium  contracts  the  pnpil,  and  Belladonna  dilates  it  ? — that 
Digitalis  aftccts  the  heart,  and  Stramonium  the  respiration? 
— that  Prussic  acid  will  cause  convulsions,  and  Hyoscyamus 
delirium  ? In  what  way  are  these  various  operations  brought 
to  pass  ? It  is  impossible  to  answer. 

Though  it  is,  I say,  quite  impossible  to  frame  for  any  one 
of  these  questions  a certain  or  satisfactory  reply,  on  account 
of  the  manifest  insuflSciency  of  our  acquaintance  with  the 
details  of  such  actions  as  these,  yet  I may  now  venture  to 
repeat  an  idea  which  I have  already  referred  to  at  the  com- 
mencement of  this  Essay  (p.  34),  and  state  my  belief  in  the 
bare  possibility  of  the  operations  of  Neurotic  agents  being 
explicable  upon  mechanical  grounds.  It  is  generally  believed 
among  scientific  men  that  each  particle  of  a compound  body 
is  made  up  of  a number  of  indivisible  atoms,  each  of  which 
is  uiconceivably  minute  in  size.  And  as  these  compound 
bodies  have  each  a peculiar  chemical  constitution,  so  must 
each  of  their  ultimate  parts  be  composed  of  a peculiar  ar- 
rangement of  simpler  atoms,  and  thus  have  a certain  shape 
of  its  own,  more  or  less  different  from  the  shape  of  every 
other  compound  atom.  Both  the  substance  of  a nerve,  and 
the  active  part  of  a nerve-medicine,  consist  of  a number  of 
definite  compound  atoms.  And  it  is  possible  that  the  atom 
of  a stimulant  medicine  may  be  of  such  a shape  as  that  it 
shall  be  unable  to  coincide  with,  or  to  fit  into,  the  series  of 
atoms  forming  the  sensitive  surface  of  the  nerve,  and  thus 
irritate  this  when  brought  into  contact  with  it ; and  that  the 
compound  atoms  of  a sedative  may  so  arrange  with  these 
nerve  particles  as  to  fit  among  and  extinguish  the  sahent 
points,  and  annihilate  their  natural  sensibility.  We  learn 
from  the  phenomena  of  the  senses  that  the  nerves  are  very 
much  under  the  influence  of  mechanical  impulses  of  all  kinds, 
and  particularly  minute  and  inappreciable  impulses  of  this 
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description.  Another  fact  whicli  gives  additional  credibility 
to  sncli  an  idea  is^  that  those  Neurotic  substances  which  arc 
chemically  alike  are  in  general  alike  also  in  their  influence  on 
nerve. 

The  particular  way  in  which  nerve-medicines  affect  differ- 
ent parts  of  the  nervous  system  might  perhaps  be  explained 
by  supposing  minute  chemical  differences  in  the  composition 
of  the  atoms  of  which  those  parts  are  constructed,  sufficient 
to  alter  their  relations  to  the  atoms  of  certain  remedies.  If 
we  adopt  the  Atomic  theory,  we  must  perceive  that  no  two 
chemical  bodies  can  be  precisely  alike  in  the  shapes  of  their 
particles.  This  various  dissimilarity  might  throw  some  light 
upon  the  many  shades  of  distinction  between  the  operations 
of  Neurotic  medicines  on  different  parts.  Thus,  as  a general 
rule,  both  Morphia  and  Atropia  are  paralyzers  of  motor  nerves. 
But  they  do  not  act  alike  on  the  Ciliary  nerves  by  which  the 
motions  of  the  Iris  are  controlled.  We  may  suppose  that 
there  is  a certain  chemical  peculiarity  in  the  particles  of  these 
nerves,  by  which  they  are  enabled  to  coincide  Avith  the  atoms 
of  Atropia,  and  are  thus  blunted  and  paralyzed  by  them  ; but 
are,  on  the  contrary,  stimulated  and  excited  by  the  atoms  of 
Morphia,  which  have  the  contrary  action,  because  unable,  on 
account  of  their  relative  shape,  to  dovetail  with  these  atoms. 

This  idea  is,  as  I have  said,  purely  conjectm’al  and  fictitious, 
and  is  indeed  likely  to  remain  so ; for  the  thing  is  not  by  its 
nature  susceptible  of  proof,  nor  is  it  even  possible  to  inquire 
into  it.  And  I have  only  thought  it  worth  while  to  explain 
it  at  length  because  it  is  desirable  that  every  statement  which 
is  made,  however  improbable  and  unworthy  of  credence  it  may 
seem,  should  at  least  be  placed  in  as  clear  a light  as  possible. 

A chemical  theory  has  been  lately  suggested  to  account  for 
the  action  of  Narcotics  in  particular.  ,It  is  an  explanation  to 
which  I cannot  give  my  own  adhesion.  (See  below.) 

The  action  of  a Neurotic  is  readily  distinguished  from  that 
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of  Ilccniatic  medicines  by  tlic  facb  of  its  exerting  a rapid  and 
well-marked  influenee  of  some  kind  on  the  nervous  system. 
As  it  is  impossible  that  the  medicines  eontained  in  this  class 
should  remain  in  the  bloody  they  therefore  pass  out  of  the 
blood  through  the  glands,  and  in  so  doing  generally  aet  as 
Eliminatives.  This  their  secondary  action  will  be  subse- 
quently considered.  It  is  generally  of  less  importance  than 
their  action  on  nerve ; with  the  exception  of  some  which,  as 
volatile  oils  and  resins,  exert  a very  feeble  Neurotic  action, 
but  are  comparatively  powerful  as  Eliminatives.  In  this  case 
the  secondary  action  becomes  the  more  important  of  the  two. 

The  most  dangerous  symptoms  of  disease  are  evidenced  in 
the  nervous  system.  Neurotics  are  employed  to  control  these 
symptoms  as  they  arise,  but  Haematics  are  used  to  combat  the 
cause  of  the  disorder.  As  to  their  relative  efficacy,  there  is 
an  advantage  and  a disadvantage  on  each  side.  On  the  one 
hand,  nerve-medicines  are  more  numerous  and  more  powerful 
than  blood-medicines,  and  thus  in  the  control  of  symptoms 
they  are  wielded  with  more  immediate  certainty  than  the 
others  in  the  counteraction  of  diseases.  On  the  other  hand, 
the  symptom  that  is  dreaded  is  only  relieved  for  a time  by 
the  Neurotic  remedy,  while  the  morbid  condition  that  caused 
it  continues,  and  will  perhaps  cause  it  again ; but  when  a dis- 
order is  remedied  by  the  employment  of  Htematic  medicines, 
it  is  more  or  less  permanently  cured  and  put  an  end  to. 

In  the  above  Proposition  I have  endeavoured  to  state  as 
much  as  we  know  with  certainty  of  the  action  of  Neurotics. 
To  this  certainty  I have  already  ventured  to  add  a sm’mise, 
on  which  no  certain  reliance  can  be  placed.  But  even  if  the 
theory  of  the  action  by  atomic  shapes  should  be  rejected  as 
improbable,  because  affording  too  easy  an  explanation  of  a 
naturally  inscrutable  operation,  it  would  still  seem  likely  that 
these  medicines  may  take  effect  by  exerting  some  minute  and 
imperceptible  inlluencc  on  nerve-fibre,  or  producing  in  it  some 
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inappreciable  disorganization  or  cliange,  which  has  the  effect 
of  altering  the  natiu’al  performance  of  its  functions.  The 
effect  of  mechanical  concussion  or  shocks  Avliich  may  produce 
death  hy  minutely  disarranging  the  particles  of  the  nervous 
centres,  presents  an  obvious  analogy  to  the  sudden  and  re- 
markable action  of  some  nerve-poisons. 

Having  offered  these  vague  suggestions  as  to  the  ultimate 
modus  operandi  of  Neurotics,  I will  now  proceed  to  divide  the 
Proposition  in  which  their  more  obvious  action  has  been  stated 
into  a number  of  minor  propositions.  These  apply  to  the 
whole  class.  The  three  divisions  will  be  afterwards  shortly 
considered  separately. 

m.  p.  1. — That  Nem’otics  are  medicines  which  pass  into  the 
blood. 

m.  p.  2. — That  their  action  is  evidenced  by  a change  in  one 
or  more  of  those  functions  which  are  attributed  to 
the  nervous  system. 

m.  p.  3. — That  it  is  necessary  that  they  should  pass  from  the 
blood  to  that  part  of  the  nervous  system  which  is 
influenced  by  them. 

m.  p.  4. — That  they  are  of  use  in  an  over-excited  or  depressed 
state  of  the  nervous  system. 

m.  p.  5. — That  they  are  transitory  in  action,  and  cannot  re- 
main in  the  blood. 

Some  space  and  labour  was  required  in  the  proof  of  the 
minor  propositions  relating  to  Hsematics,  for  among  them  were 
included  some  things  that  are  not  universally  acknowledged  •, 
but  the  above  account  of  the  action  of  Neurotics  concerns 
matters  that  are  very  generally  admitted,  and  will  not  occupy 
us  nearly  so  long  in  its  discussion. 

In  the  first  place,  it  is  affirmed  that  Neurotic  medicines 
pass  into  the  blood.  In  the  consideration  of  Prop.  II.  it  was 
.shown  that  all  of  them, — whether  vegetable  alkaloids,  vola- 
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tile  oils,  resins,  or  mineral  substances, — were  more  or  less  ca- 
pable of  being  absorbed.  That  tliey  do  pass  into  the  blood 
is  proved  by  tlie  fact  that  many  of  them  have  been  detected 
there,  as  well  as  found  in  the  secretions  into  which  they  must 
have  entered  from  the  blood.  Ammonia,  Hydrocyanic  acid. 
Antimony,  Asafoetida,  Turpentine,  Alcohol,  and  Camphor, — 
all  of  which  are  Neurotic  agents, — have  been  chemically  de- 
tected in  the  blood  by  Tiedemann  and  Gmelin.  A still  larger 
number  have  been  discovered  in  the  urine  by  Wohler,  par- 
ticularly of  volatile  oils  and  odorous  principles.  The  active 
principles  of  Opium,  Belladonna,  Stramonium,  and  Henbane, 
have  been  detected  in  the  same  secretion  by  others. 

Thus  Neurotics  pass  into  the  blood.  That  they  act  after 
this  absorption,  and  not  by  contact  with  the  mucous  surface, 
was  proved  in  the  consideration  of  Prop.  I. 

The  second  minor  proposition  is  borne  out  even  by  the 
names  by  which  the  recognized  action  of  these  medicines  is 
distinguished.  Considered  as  a class,  they  have  no  action  on 
the  blood,  but  their  influence  is  quickly  and  obviously  exerted 
on  the  nervous  system,  or  on  the  vital  functions  which  are 
universally  attributed  to  that  part  of  the  animal  frame.  Sti- 
mulants are  so  called  because  they  are  found  by  experience 
to  exalt  nervous  force ; Sedatives,  because  they  depress  it. 
Thus  Ammonia  is  given  to  prevent  Syncope,  caused  by  a 
weakness  or  failure  in  power  of  the  nerves  of  the  heart ; and 
Aconite  is  prescribed  to  rebeve  pain,  caused  by  an  over-ex- 
citement of  the  sensory  nerves.  Though  in  these  examples 
Ammonia  acts  on  the  centre,  and  Aconite  on  the  peripheral 
nerves,  yet  they  are  both  capable  of  exalting  or  of  depressing 
nerv^ous  force  in  general.  But  neither  Stimulants  nor  Seda- 
tives, as  defined  by  me,  exert  any  marked  influence  on  the 
intellectual  part  of  the  brain.  They  do  not  afiect  the  phe- 
nomena of  mind,  or  of  the  four  special  senses  which  are 
immediately  associated  with  it.  This  influence  is  confined  to 
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tliG  intermediate  division  of  Nerve-medicines,  called  Narco- 
tics. Tlicir  general  action  is  evidenced  by  a short  or  long 
primary  stimulation, — and  a subsequent  depression  of  nervous 
force,  wliicli  is  also  of  variable  intensity.  At  the  same  time 
they  affect  the  mind  in  various  ways ; exciting  it,  confusing 
it)  or  lulling  it.  Opium  and  Alcohol  arc  examples  of  Narco- 
tics. These  distinctions  are  in  most  cases  obvious  and  well 
defined.* 

The  third  minor  proposition  repeats  the  rule  of  local  access, 
which  has  already  been  enforced  in  treating  of  the  fifth  pro- 
position. It  was  not  necessary  to  maintain  this  in  the  case 
of  medicines  acting  on  the  blood;  but  Neurotic  agents  must 
be  shown  to  operate  locally  on  the  various  nervous  organs. 
I have  only  to  repeat  the  arguments  which  were  urged  before. 

* I have  just  said  that  Neurotic  medicines  influence  those  functions 
which  are  attributed  to  the  nervous  system.  They  act  directly  upon 
the  nerves.  A solution  of  Morphia,  applied  to  a motor  nerve,  prevents 
it  from  conducting  a volitional  impulse  ; a solution  of  Strychnia,  simi- 
larly applied,  increases  and  exalts  that  impulse,  so  as  to  cause  convul- 
sions. Thus  there  can  be  no  reasonable  doubt  that  they  actually  influ- 
ence the  nerves.  But  it  is  worth  while  to  notice  here  the  curious  fact 
that  Narcotic  agents  have  been  found  to  paralyze  the  irritable  or  con- 
tractile tissues  of  certain  vegetables.  Professor  Marcet  of  Geneva  first 
noticed  that  the  vapours  of  Chloroform  and  Ether  afiected  the  leaf  of 
the  sensitive  plant  so  as  to  prevent  it  from  contracting  at  the  touch,  but 
without  at  the  same  time  perceptibly  injuring  its  structure.  I have 
produced  the  same  effect  on  a species  of  Acacia,  which  naturally  closes 
its  leaves  at  the  approach  of  night.  The  leaf  experimented  on  remained 
open,  while  the  others  closed.  After  a certain  time  it  recovered.  Solu- 
tions of  Morphia,  Conia,  and  other  sedatives,  have  been  found  to  pro- 
duce the  same  result.  Now  the  existence  in  plants  of  nervous  tissues  is 
not  usually  admitted.  How  then  are  we  to  explain  the  analogous  action 
of  these  paralyzing  Neurotics  on  animals  and  vegetables  ? Possibly  they 
may  be  capable  of  acting  directly  on  contractile  or  irritable  tissues  in 
both  cases,  without  necessarily  influencing  the  nerves  in  order  to  pro- 
duce paralysis.  But  Strychnia,  which  of  all  medicines  exerts  the  most 
powerful  influence  (stimulant)  over  the  muscular  system,  has  been  de- 
termined by  the  experiments  of  Matteucci  to  act  on  the  nerves  only, — 
and  not  on  the  muscles,  except  through  the  former. 
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It  is  proved  that  the  action  of  nerve-medicines  cannot  be 
propagated  by  nervous  connection,  but  that  passage  in  the 
circulation  is  necessary ; that  the  course  of  the  latter  is  suffi- 
ciently rapid  to  account  even  for  the  action  of  Hydrocyanic 
acid ; and  that,  however  near  a medicine  be  introduced  to  a 
nervous  organ,  it  does  not  affect  it  unless  it  be  allowed  to 
reach  it.  The  nerves  are  not  naturally  constituted  for  tlie 
conduction  of  medicinal  impressions,  but  only  for  the  passage 
of  impulses  of  volition,  sensation,  or  emotion.  And  this  evi- 
dently forms  a powerful  safeguard  to  the  system  against  the 
effects  of  a poison.  The  assertion  is  further  maintained  by 
the  fact  that  the  action  of  a Neurotic,  when  applied  topically 
to  the  part  which  it  tends  to  influence,  is  the  same  as  that 
wliich  is  exerted  by  it  on  the  same  part  after  absorption. 
Opium,  Strychnia,  or  Aconite,  will  eHdence  their  peculiar  ac- 
tion, when  applied  to  a bare  nerve.  And  lastly,  some  nerve- 
medicines  have  actually  been  found  after  death  in  the  sub- 
stance of  those  nerves  and  centres  which  had  been  affected  by 
them  during  life. 

The  use  of  these  medicines  in  the  treatment  of  disease  is 
defined  in  the  fourth  minor  proposition.  They  have,  I believe, 
no  influence  in  the  blood.  They  are  not  employed  in  slow  or 
long  continuing  diseases.  Their  applications  depend  on  their 
known  physiological  tendencies,  already  stated.  Abnormal 
deviations  from  the  proper  functions  of  the  nervous  system 
are  rectified  by  means  of  the  influence  which  they  exert  over 
tlie  nervous  organs. 

Wlien  the  powers  of  life  are  sinking,  the  nervous  force  on 
which  life  depends  may  perhaps  be  roused  by  a strong  Stimu- 
lant, and  maintained  by  its  repetition.  Sometimes  the  emer- 
gency may  be  thus  postponed,  and  the  danger  escaped. 

In  violent  inflammations  and  fevers,  when  the  action  of  the 
heart  is  so  violent,  and  the  nerves  that  control  it  so  excited, 
as  to  place  life  in  peril,  we  may  do  good  by  the  administration 
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of  a Sedative^  such  as  Antimony  or  Digitalis,  hy  which  the 
nervous  force  may  he  reduced  to  its  proper  level. 

Narcotics  are  used  in  various  cases,  to  cause  sleep,  or  to 
quiet  mental  irritability.  Both  these  and  Sedatives  are  em- 
ployed to  alleviate  the  different  kinds  of  pain. 

Neurotics  are  thus  applied  to  various  symptoms,  and  to 
many  disorders.  Their  different  modes  of  action  will  he  de- 
tailed more  at  length  presently.  It  must  he  remembered  that 
all  these  actions,  powerful  though  they  may  he,  are  transitory. 
The  effect  produced  on  the  nerve  is  not  a lasting  one,  and  no 
essential  change  in  the  blood  is  effected  hy  true  Neurotics. 
They  are  not  natural  elements  of  this  fluid,  but  must  quickly 
pass  out  of  it ; and  they  having  thus,  left  it,  their  action  also 
is  over.  Thus  the  truth  of  the  fifth  minor  proposition  is  plain. 

I will  now  attempt  to  give  a brief  but  distinct  account  of 
the  three  divisions  into  which  I have  divided  this  class  of  me- 
dicines. • 

STIMIJLANTS. 

Stimulants  are  medicines  which  pass  from  the  blood  to  the 
nerves  or  nerve-centres,  and  act  on  them  so  as  to  exalt  nerv- 
ous force,  in  general  or  in  particular.  That  is,  they  may  ex- 
tend their  operation  more  or  less  to  the  whole  nervous  system, 
having  a general  tendency  to  communicate  nervous  energy ; 
or  they  may  confine  their  action  to  particular  departments  of 
this  system,  having  no  manifest  influence  on  other  parts.  On 
referring  to  the  arrangement  at  the  commencement  of  the 
Essay,  it  will  be  seen  that  Stimulants  are  subdivided,  accord- 
ing to  whether  their  action  is  thus  extended  or  confined. 

•STIMULANTIA. 

Ord.  1.  Stimulantia  generalia. 

Ord.  2.  Stimulantia  specifica. 

The  first  order  includes  all  the  medicines  that  are  com- 
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monly  miclerstoocl  to  be  Stimulants.  But  as  the  remedies  of 
the  second  order  obviously  exalt  nervous  force,  the  term  ap- 
plied to  the  others  on  that  ground  could  not  consistently  be 
withheld  from  them,  although  their  action  is  more  limited 
and  local  in  its  nature,  being  confined  to  a certain  part  of  the 
body,  and  to  certain  nerves.  The  same  remark  may  be  made 
of  the  order  of  Special  Sedatives,  which  'vifill  soon  have  to  be 
considered. 


Ord.  I.  General  Stimulants. 

{Mineral  substances. — Ammonia  and  its  Carbonates.  Phos- 
phorus. 

Animal  substances. — Musk,  and  Castor. 

Vegetables  containing  volatile  oils. — The  aromatic  Labiatae, 
Compositse,  and  Umbelliferse.  Cloves  and  Nutmeg.  Cin- 
namon, Cassia,  Sassafras.  Rue,  Barosma.  The  Auran- 
tiacese.  Canella.  Valerian.  Mustard.  Cajuput  and  Pi- 
menta.  Hops.  Juniper,  Tm’pentine.  Cardamom.  Onion. 
Vegetables  containing  acrid  jjy'inciples . — Senega.  Horse- 
radish. Serpentary.  Cascarilla.  Pepper.  Contrajerva. 
Ginger.  Capsicum.  Mezereon. 

Resinous  substances. — Guaiacum.  Mastich,  Olibanum,  Myrrh, 
Elemi.  Copaiba.  Peru,  Tolu.  Asafoetida,  Ammoniacum, 
Galbanum.  Benzoin,  Storax.  Pine  resin.) 

This  list  of  General  Stimulants  is  long,  but  it  might  even 
be  further  extended.  The  majority  are  produced  by  the  vege- 
table kingdom.  The  acrid  principles  to  wliich  some  owe  their 
power  are  intermediate  in  nature  between  volatile  oils  and 
resins.  Some  of  them  are  volatile,  like  the  former ; others 
fixed,  like  the  latter.  Some  of  the  resinous  products  contain 
also  a volatile  oil.  The  principles  of  Capsicum  and  Mezereon 
are  very  similar  in  their  chemical  nature  to  the  true  resins. 
{Vide  page  79.) 

Tlicsc  remedies  differ  very  much  in  power,  but  their  influ- 
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ence  is  the  same  in  eliaracter.  They  exalt  nervous  force  in 
general.  They  seem  to  aet  on  the  Avhole  nervous  system ; 
hut  their  most  obAdous  aetion  is  to  increase  the  force  and  fre- 
quency of  the  pulsCj  and  to  invigorate  the  circulation.  They 
are  not,  for  the  most  part,  very  powerful  medicines ; and  their 
action  is  seldom  so  violent  as  to  be  succeeded  by  much  re- 
action. They  improve  digestion  for  a time,  by  a stimulation 
of  the  sympathetic  nerves  of  the  stomach  and  other  viscera. 
In  large  doses  they  are  irritants,  and  may  impair  the  digestive 
powers,  and  cause  headache.  Though  possessing  no  marked 
stimulant  power  over  the  function  of  mind,  like  that  of  the 
Inebriant  Narcotics,  yet  they  certainly  exalt  the  acthdty  of 
the  brain,  along  with  the  other  nervous  forces. 

Dr.  Pereira  classes  the  majority  of  Stimulants  among 
Ganglionics,  considering  that  they  only  act  on  parts  supplied 
by  the  sympathetic  system  of  nerves.  But  this  view  of  their 
operation  appears  to  me  to  be  too  limited;  for  all  of  them 
seem  to  have  a certain  action  on  the  brain. 

Thus  Ammonia  is  used  in  Syncope,  a state  which  no  doubt 
depends  upon  a shock  received  by  the  brain.  And  there  are 
several  things  which  show  that  it  rebeves  this  state  more  by 
stimulating  the  brain  than  by  merely  rousing  the  heart  and 
vascular  system.  It  is  found  to  be  most  effectual  when  iiir 
haled  through  the  nose ; by  which  means  it  could  easily  pass 
at  once  into  the  cerebral  circulation.*  Dr.  Pereira  thinks  that 
when  administered  in  the  liquid  form  it  can  only  pass  into 
the  blood  as  a salt,  being  neutralized  by  the  stomach-acid. 
In  this  case  it  could  only  act  before  absorption.  But  it  is 
probable  that  it  is  too  diffusible  and  too  rapidly  absorbed  to 
be  entirely  so  neutralized;  and  besides,  its  operation  when 

* Dr.  Maclagan  prefers  to  believe  that  it  acts,  when  inhaled,  “ on  the 
heart  and  respiration,  by  a reflex  propagation  of  its  pungent  impression 
on  the  nasal  branches  of  the  fifth  pair,”  but  he  acknowledges  that  when 
taken  into  the  stomach  it  acts  after  absorption.  There  seems  to  be  some 
inconsistency  in  this. 
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inhaled  is  the  same  as  when  ingested,  which  seems  to  point 
to  an  ageney  after  absorption  in  the  latter  case.  For  when 
inhaled,  it  must  be  absorbed  in  the  free  state.  And  to  sup- 
pose that  it  acts  by  stimulating  the  nerves  of  the  stomach 
only,  is  to  receive  a thing  for  which  we  find  no  parallel  in  the 
action  of  medicines.  {Vide  Prop.  /.) 

Ammonia  has  been  used  with  advantage  in  the  prevention 
of  Epileptic  fits,  being  given  just  before  their  expected  occur- 
rence. It  could  hardly  be  of  use  in  this  disorder  unless  it 
affected  the  brain. 

Other  General  Stimulants  manifest  this  action  on  the  brain 
to  a greater  or  less  degree. 

Phosphorus  is  a Stimulant.  In  small  doses  it  quickens  the 
pulse.  It  somewhat  heightens  the  mental  activity.  It  is 
said  also  to  have  an  aphrodisiac  operation,  due  to  its  powers 
as  a cerebral  excitor.  Volatile  oils  possess  a certain  influ- 
ence over  the  functions  of  .the  brain,  as  well  as  those  of  the 
organic  nerves.  Cajuput  oil  has  been  used  in  Hysteria;  em- 
ployed to  control  various  spasmodic  movements ; and  adminis- 
tered in  Typhoid 'fevers  and  Asiatic  Cholera,  to  communicate 
nervous  power.  The  foetid  gum  resins  are  well  known  as 
Antispasmodics.  The  spasms  which  these  medicines  relieve  are 
due  to  a fault  in  the  nervous  polarity,  commencing  generally 
in  the  brain  or  nerve-centres, — and  are  more  or  less  subdued 
by  general  stimulators  of  the  nervous  functions.  Copaiba,  an 
oleo-resin,  may  cause  a general  febrile  condition,  accompanied 
with  headache, — when  given  in  large  doses. 

So  obvious  is  the  cerebral  power  of  some  volatile  oils,  that 
Turpentine,  in  large  doses,  has  been  known  to  produce  in- 
ebriation. It  is  not  generally  used  for  its  Neurotic  powers,  but 
as  a Purgative  or  a Diuretic;  or  else  it  might  have  been 
classed  among  Inebriant  Narcotics.  I have  enumerated  it 
above  among  volatile  oils.  It  may  be  regarded  as  transitional 
between  true  Stimulants  and  Narcotics. 
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]\Iost  General  Stimulants  are  without  any  marked  influence 
on  the  mind;  but  stimulate  the  organic  and  merely  animal 
function  of  the  braiiij  and  of  the  Sympathetic  nerve  through- 
out the  system. 

Concluding  that  General  Stimulants  have  all  more  or  less 
the  power  of  exalting  nervous  force  in  general^  we  have  still 
to  consider  some  other  questions  relating  to  their  action. 

It  is  maintained  by  some  that  Stimulants  have  simply  the 
power  of  calling  forth  the  nervous  force  which  already  exists 
in  the  system^  and  that  they  eannot  create  any  more  in  ad- 
dition to  this.  But  if  this  were  the  case,  then  the  reaction, 
or  subsequent  failure  of  nervous  power,  ought  to  be  exactly 
equivalent  to  the  first  temporary  increase  of  that  power; 
assuming  this  increase  to  have  been  simply  abstracted  from 
the  natural  resourees.  But  we  do  not  find  it  to  be  so.  The 
reaction  from  the  effect  of  a Stimulant  is  always  very  slight, 
and  often  quite  imperceptible. 

And  there  seems  to  be  no  a 'priori  reason  why  we  should 
not  actually  cause  nervous  force  to  be  generated.  We  know 
that  a galvanic  current,  or  even  a mechanical  cause,  may  in- 
duce it  to  be  suddenly  and  powerfully  manifested.  I believe 
that  a Stimulant  is  able  actually  to  produce  nervous  action ; 
perhaps  by  an  irritative  operation  upon  nerve-fibre.  . So  by 
continually  repeating  the  dose  of  a Stimulant,  as  Ammonia 
or  Brandy,  it  is  possible  to  maintain  the  circulation  and  nerv- 
ous energy  at  a certain  level,  without  the  occurrence  of  any 
reaction  for  a considerable  period. 

But  we  must  take  care  not  to  confound  net'vous  force  with 
vital  force.  The  former  may  be  very  much  increased,  as  in 
high  inflammatory  fever,  without  a corresponding  increase  of 
the  latter.  The  advantage  of  a Stimulant  is  regulated  by  tliis 
rule.  When  there  is  a failure  in  vital  energy,  no  Stimulant 
Avill  serve  to  prolong  life,  for  it  cannot  communicate  fit’csh 
vital  poAver.  But  there  may  be  no  such  failure  of  vital  energy. 
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and  yet  a sudden  or  aeeidental  defieieiiey  of  nervous  foree  may 
serve  to  peril  tlie  eontinuanee  of  health,  or  even  the  tenure  of 
life.  For  a eertain  degree  of  this  nervous  foree  is  neeessaiy 
both  for  hfe  and  health.  When  it  is  diminished,  all  the  func- 
tions must  suffer ; when  it  fails  entirely,  the  circulation  must 
stop,  and  death  ensues.  It  is  in  these  cases  that  a Stimulant 
medicine  is  appropriate.  It  does  not  do  good  by  communi- 
cating ^dtal  energy,  but  by  remedying  the  want  of  nervous 
action,  by  which  want  the  manifestation  of  the  ^dtal  energy  is 
subdued.  This  must  always  be  borne  in  mind  when  the  ap- 
plicability of  Stimulants  is  under  consideration. 

Some  writers  have  complicated  the  subject  by  classing  as 
Stimulants  all  medicines  which  tend,  directly  or  indirectly,  to 
communicate  vital  strength ; as  Tonics,  and  remedies  which 
counteract  morbid  depressing  causes.  This  is  in  direct  con- 
tradiction to  the  rule  given  above.  True  Stimulants  are  only 
of  use  by  counteracting  that  failm’e  of  nervous  force  which 
liinders  the  manifestation  of  the  vital  strength  which  is  stored 
up  somewhere  in  the  system.  For  I have  just  observed,  that 
to  exalt  nervous  force  is  not  necessarily  to  exalt  \dtal  force, 
but  that  anything  which  tends  to  destroy  the  former  must  at 
length  repress  and  extinguish  the  latter. 

The  above  considerations  apply  to  the  action  of  these  Sti- 
mulants on  the  powers  of  the  system  generally.  But  they 
may  act  locally.  Thus  in  moderate  doses  they  promote  diges- 
tion, by  acting  on  the  nerves  of  the  stomach  and  intestinal 
canal.  They  increase  most  of  the  secretions  in  passing  through 
the  glands  in  the  blood.  In  both  cases  they  exalt  nervous 
force ; but  in  the  latter  case  their  action  is  of  a particular 
nature,  and  wiU  be  treated  of  when  they  are  considered  under 
the  title  of  Eliminative  medicines. 

To 'impress 'the  system  generally.  Stimulants  are  used  when 
there  is  a failure  of  nervous  force  on  account  of  some  sudden 
and  acute  disorder,  without  any  material  undermining  of  the 
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vital  energies.  In  long  elironic  eases,  where  there  is  real  and 
manifest  vital  debility,  Tonics  or  blood-medicines  are  required. 
But  in  such  a case  as  Syncope,  or  stoppage  of  the  heart  on 
account  of  a sudden  nervous  shock,  Stimidants  are  particu- 
larly appropriate ; also  in  the  latter  stage  of  Typhoid  fever, 
or  of  asthenic  Pneumonia,  or  of  Cholera,  where  the  existence 
of  life  is  endangered  by  a great  loss  of  nervous  power.  In 
spasmodic  diseases,  as  Hysteria,  where  the  health  is  deterio- 
rated on  account  of  a derangement  of  the  nervous  functions. 
Stimulants  may  be  of  use. 

Such  then  appears  to  be  the  modus  operandi,  and  such  are 
the  chief  applications,  of  the  remedies  belonging  to  the  order 
of  General  Stimulants.  Those  of  the  next  order  exert  an 
action  of  the  same  kind,  but  their  field  of  operation  is  on  a 
more  confined  scale. 


Okd,  II.  Special  Stimulants. 

(Strychnia ; Brucia ; Toxicodundron  ; Ergot  of  Bye ; Borax ; 

Bue.) 

These  are  medicines  which  pass  from  the  blood  to  the  nerves 
or  nerve-centres,  and  act  so  as  to  exalt  the  energy  of  parti- 
cular nerves  or  sets  of  nerves.  They  do  not  afiect  the  whole 
nervous  system ; but  they  operate  on  one  set  of  nerves  in  the 
same  way  that  General  Stimulants  operate  on  all,  though 
usually  with  greater  energy. 

The  causes  of  such  a localized  action  are  hid  in  obscurity ; 
but  it  has  already  been  hinted  that  they  may  perhaps  be 
partly  accounted  for  by  the  differences  in  chemical  or  mecha- 
nical structure  existing  between  different  parts  of  the  nervous 
system. 

Strychnia,  the  alkaloid  and  chief  active  principle  of  Nilx 
Vomica,  acts  as  a Special  Stimulant,  chiefly  to  the  spinal  cord 
and  the  nerves  that  proceed  from  it.  Its  operation  is  mainly 
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exerted  upon  the  motor  branches.  Thus  in  large  doses  it 
causes  a spasmodic  and  powerful  contraction  of  the  muscles 
of  the  trunk,  and  may  even  produce  death  by  rendering  respi- 
ration impossible.  Its  action  is  propagated  from  a motor 
nerve  to  a muscle,  and  is  kept  up  for  some  time.  Matteucci 
has  proved  that  it  is  the  nerve,  and  not  the  muscle  itself,  whose 
fimetion  is  excited  by  the  medieine.  In  small  doses  Strychnia 
is  useful  in  certain  cases  of  paralysis.  Two  things  are  neces- 
sary in  order  that  it  may  act  efficiently.  The  muscles  of  the 
part  must  be  whole  and  sound ; for  if  destroyed  by  excessive 
atrophy  or  fatty  degeneration,  they  cannot  be  roused  by  any 
stimulus.  The  nerve,  too,  and  the  centre  from  which  it  ori- 
ginates, must  be  sound,  or  else  the  medicinal  impulse  cannot 
be  conducted  along  it.  These  two  conditions  can  only  concur 
in  paralysis  from  disuse,  i.  e.  when  the  incapacity  to  move  a 
limb  depends  merely  upon  its  having  long  been  in  a state  of 
inactivity,  but  when  the  lesion  of  the  centre  which  caused  the 
paralysis  has  at  length  sufficiently  healed,  and  the  nerve  is  now 
in  a fit  state  to  conduct  a motor  impulse. 

Strychnia  has  no  operation  on  the  intellectual  functions ; 
neither  does  it  act  upon  the  sympathetic  nerves  of  the  heart 
and  arteries,  so  as  to  quicken  the  pulse,  like  ordinary  sti- 
mulants. It  exalts  sensibility  as  well  as  irritability,  but  not 
so  powerfully.  It  is  a Special  Stimulant  to  the  motor  and 
sensory  nerves  throughout  the  body.  Acting  upon  the  spinal 
cord,  it  tends  thus  to  exalt  reflex  action,  which  is  derived  from 
that  centre.  In  small  doses  it  appears  to  promote  digestion, 
and  may  perhaps  act  upon  the  ganglionic  nerves  supplied  to 
the  stomach. 

Brucia,  which  is  the  other  alkaloid  of  Nux  Vomica, — and 
the  leaves  of  the  Rhus  Toxicodendron, — resemble  Strychnia 
in  their  action,  but  are  less  powerful. 

Ergot  of  Rye  is  a Stimulant  to  the  muscular  nerves  of  the 
Uterus  of  the  female,  but  to  no  other  nerves  in  any  marked 
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degree.  Borax  and  Hue  possess  a similar  action,  Imt  arc  not 
so  efficient. 

When  labour  is  retarded  on  account  of  an  atony  or  debility 
of  the  Uterine  muscle,  and  Avhen  also  there  is  no  obstruction 
or  danger  which  can  result  from  bringing  on  contraction,  Ergot 
supplies  us  with  a ready  and  effectual  means  of  doing  this.  It 
is  also  efficacious  in  cases  of  uterine  hiemorrhage,  becaase  the 
open  mouths  of  the  bleeding  veins  in  the  wall  of  the  uterus  are 
closed  by  the  contraction  which  it  causes. 

When  given  in  an  overdose.  Ergot  has  a dangerous  action 
on  the  brain,  producing  at  some  times  narcotism,  at  other 
times  syncope.  But  this  is  not  the  efiPect  for  which  it  is  em- 
ployed, and  is  altogether  distinct  from  its  operation  as  a 
Special  Stimulant,  which  is  exerted  only  upon  the  ganglionic 
nerves  of  the  muscular  uterus.  In  small  doses  it  produces  no 
other  effect  than  this. 

Like  the  other  medicines  of  this  order.  Ergot  is  not  an 
excitor  of  the  heart  and  circulation.  Its  stimulant  action  is 
strictly  local  in  its  nature. 


NARCOTICS. 

This,  the  second  division  of  Neurotic  medicines,  is  in  one 
sense  intermediate  between  the  other  two  divisions,  but  in 
another  sense  different  from  both  of  them.  Narcotics  ai’e 
defined  to  be  medicines  which  pass  from  the  blood  to  the 
nerves  or  nerve-centres ; which  act  so  as  first  to  exalt  nervous 
force,  and  then  to  depress  it ; and  have  also  a special  action 
on  the  intellectual  part  of  the  brain. 

This  primary  exaltation  of  nervous  force  is  produced  by 
some  to  a very  considerable  extent,  but  by  others  very  slightly. 
Of  the  three  orders  into  which  I have  divided  Narcotics, 
which  are  named  from  theii*  respective  actions  upon  the  brain, 
Inebriants  cause  most,  and  Deliriants  least,  of  tliis  primary 
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stimulation.  In  the  second  placc^  Narcotics  depress  nervous 
influence.  This  depression  is  not  in  a direct^  but  in  an  inverse 
ratio  to  the  priraaiy  stiinidation.  The  less  the  one,  the  greater 
the  other.  Thus  the  depression  cannot  be  considered  as  the 
mere  reaction  from  the  stimulation,  as  supposed  by  Dr.  Brown, 
for  there  would  then  be  a direct  relation  between  the  two 
effects.  But  we  find  that  the  exhilarating  action  of  Alcohol 
may  often  be  followed  by  no  manifest  depression ; and  that 
Belladonna,  which  scarcely  stimidates  at  all,  exerts  a very 
sensible  depressing  influence. 

Regarded  simply  in  their  action  on  nervous  force  generally, 
the  medicines  of  the  first  order  of  Narcotics  would  approach 
A'eiy  nearly  to  Stimulants,  and  those  of  the  third  order  to 
Sedatives.  But  Narcotics  have  all  a power  which  is  possessed 
by  neither  of  the  other  di\dsions. 

They  influence  the  intellectual  functions,  i.  e.  the  mind, 
and  the  physical  ties  by  which  mind  is  connected  with  matter. 
These  physical  ties  are, — the  functions  of  volition  and  sensa- 
tion, by  which  the  mind  is  connected  with  the  body,  moving  it 
or  feeling  it ; and  the  five  senses,  by  which  the  mind,  through 
the  body,  is  connected  with  external  things.  These  intellec- 
tual properties,  the  centre  of  which  is  the  brain,  are  more  or 
less  affected  bv  Narcotic  medicines.  The  first  action  of  the 
latter  is  to  exalt  these  fnnetions,  just  as  they  first  exalt  nerv- 
ous force  in  general.  The  degree  of  this  exaltation  varies,  as 
in  the  former  case.  Inebriants  stimulate  the  mind  to  a con- 
siderable degree ; Soporifics  less  ; and  Deliriants  possess  least 
of  this  primary  exciting  power.  But  it  is  in  their  secondary 
action  on  the  mind  that  we  find  the  most  characteristic  differ- 
ence between  them. 

On  referring  to  the  arrangement,  it  will  be  seen  that  I 
have  divided  Narcotics  into  the  three  orders  to  which  I have 
already  referred  by  name,  and  which  are  thus  designated  in 
Ijatin  : 
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Narcotica. 

Ord.  1.  luebriantia. 

Orel.  2.  Somnifera, 

Ord.  3.  Deliriantia. 

These  Orders  are  named  from  the  secondary  action  of  these 
different  Narcotics  on  the  intellectual  functions.  In  the  pro- 
duction of  inebriation  these  functions  are  impaired  and  de- 
ranged ; in  sleep  they  are  lulled  or  extinguished  for  a time ; 
and  in  delirium  they  are  excited  and  led  astray.  The  several 
actions  of  these  orders  will  be  more  minutely  described  pre- 
sently, and  the  individual  medicines  of  which  they  are  com- 
posed will  be  shown  to  agree  with  the  general  definition  of 
Narcotics.* 

Dr.  A.  BUling  considers  that  Stimulants  call  forth  nervous 
force,  and  Sedatives  depress  it;  and  that  Narcotics  do  neither 
the  one  nor  the  other,  but  merely  impede  its  communication. 
I do  not  consider  this  distinction  to  be  quite  correct.  Nar- 
cotics exert  in  the  first  place  a stimulant,  and  in  the  second 
place  a sedative  action ; but  these  actions  have  no  relation  in 
degree,  for  one  of  them  always  exceeds  the  other,  as  we  have 
just  seen.  Thus  in  the  whole  effect,  either  the  stimulation 
must  exceed  the  depression,  or  the  depression  must  be  greater 
than  the  stimulation.  So  that  in  one  way  or  the  other  the . 
quality  of  nervous  influence  must  be  altered. 

The  medicines  of  the  first  order  of  Narcotics  resemble  Sti- 
mulants so  far  as  this,  that  they  tend  altogether  to  increase 
the  amount  of  nervous  force.  Perhaps  Tobacco  and  Lobelia 
are  exceptions  to  this.  The  medicines  of  the  thud  order, 

* “We  must  acknowledge  that  this  arrangement  is  convenient,  and 
we  think  that  by  the  division  of  Narcotics  into  the  three  orders  of  in- 
ebriants,  soporifics,  and  deliriants,  we  are  able  in  a very  satisfactory 
manner  to  classify  such  drugs  as  alcohol  and  cliloroform,  opiimi  and 
lactucarium,  belladoima  and  hyoscyamus.” — Dr.  Maclagan  s review  in 
Montldy  Journ.  of  Med.,  p.  447. 
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and  some  of  those  in  the  second,  tend  on  the  whole  to  diminisli 
the  quantity  of  nervous  force,  and  are  thus  akin  to  Sedatives. 
A correct  understanding  of  the  differences  in  action  which 
exist  between  the  groups  of  Neurotic  medicines  is,  I think, 
very  essential  to  a right  application  of  these  remedies  in  the 
treatment  of  disease. 

Two  distinct  attempts,  of  which  the  second  and  most  plausible  was 
probably  suggested  by  the  first,  have  been  made  within  the  last  few 
years  to  explain  the  operation  of  Narcotic- medicines  upon  a chemical 
principle. 

The  first  theory  is  that  of  Liebig.  He  applied  it  only  to  Lnebriants, 
such  as  Alcohol.  He  supposed  that  they  were  burnt  in  the  system, 
combining  with  some  of  the  oxygen  which  is  needed  by  the  tissues,  and 
that  by  so  doing  they  were  able  to  check  the  vitality  or  control  the 
functions  of  the  latter.  But  it  is  at  least  a matter  of  doubt  whether 
alcohol  and  other  similar  fluids  are  to  any  extent  consumed  in  the  sys- 
tem in  this  manner ; and,  if  they  were,  it  is  not  clear  how  they  could 
withdraw  enough  oxygen  to  prejudice  the  tissues  of  the  body,  or  why 
they  shoidd  prove  narcotic  any  more  than  the  calorifacient  articles  of 
food,  as  Starch  and  Sugar,  wliich  themselves  remove  Oxygen  in  the 
same  way.  It  has  been  properly  urged  by  Dr.  Snow  that  breathing 
pure  oxygen  does  not  remove  intoxication  or  narcotism ; and  that  the 
weight  of  Carbon  and  Hydrogen  in  twenty -four  minims  of  Chloroform, 
an  amount  sufficient  to  cause  insensibility  in  an  adult,  when  introduced 
into  the  blood,  does  not  exceed  four  grains, — a quantity  quite  insignifi- 
cant in  comparison  with  the  oxygen  absorbed  by  the  lungs.  Such  simple 
facts  are  fatal  to  the  theory  of  Liebig. 

That  these  ineb riant  medicines,  as  weU  as  Narcotics  in  general,  ope- 
rate by  retarding  the  comhination  of  oxygen  with  the  tissues,  by  some 
chemico -dynamical  influence,  without  themselves  uniting  with  oxygen, 
is  a proposition  more  difficult  to  gainsay. 

Prout,  Liebig,  and  Bocker  have  found  that  the  amoirnt  of  Carbonic 
acid  gas  exhaled  by  the  lungs  is  diminished  under  the  influence  of  Al- 
cohol. Dr.  Snow  has  proved  that  the  same  diminution  results  from  the 
inhalation  of  Chlorofonn  and  Ether,  It  has  been  remarked  by  Pro- 
fessor Graham  that  the  presence  in  the  air  of  the  vapour  of  Ether  will 
retard  or  prevent  that  slow  oxidation  of  Phosphorus  to  w'hich  its  lu- 
minous appearance  is  owing. 

Putting  together  such  facts  as  these.  Dr.  Snow  has  proceeded  to  de- 
duce from  them  an  ingenious  theory  of  the  action  of  Narcotic  and  Seda- 
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tive  medicines.  To  use  liis  own  words,  lie  conceives  “ that  these  sub- 
stances modify,  and  in  larger  quantities  arrest,  tlie  animal  functions,  in 
the  same  way  and  by  the  same  power  that  they  modify  and  arrest 
combustion,  tlie  slow  oxidation  of  phosphorus,  and  other  kinds  of  oxi- 
dation unconnected  with,  the  living  body,  when  they  are  mixed  in  cer- 
tain quantities  with  the  atmospheric  air.”  He  supposes  that  all  the 
animal  functions  are  essentially  connected  with  the  processes  of  oxi- 
dation going  on  in  the  system.  {Medical  Gazette,  1851.)  Some  stress 
is  laid  on  the  power  of  these  substances'  to  arrest  putrefaction  (a  process 
of  oxidation)  in  animal  bodies.  But,  to  speak  now  only  of  those  vola- 
tile narcotics  to  which  the  above  theory  was  in  the  first  instance  re- 
stricted, it  may  be  urged  that  alcohol  arrests  putrefaction  by  coagu- 
lating albumen,  and  not  by  preventing  oxidation ; that  if  Chloroform 
exerts  the  same  action,  it  does  not  do  so,  as  might  be  inferred,  in  the 
ratio  of  its  therapeutic  power ; and  that  Creosote,  Alum,  Sulphate  of 
Copper,  Acetic  acid,  and  other  various  materials,  are  powerful  in  con- 
trolling putrefaction,  but  are  not  narcotic  in  any  marked  sense. 

Again,  it  is  urged  that  Cold,  and  obstructed  respiration,  both  of  which 
hinder  the  oxidizing  or  calorific  process  in  the  blood,  operate  on  the 
vital  powers  after  the  manner  of  Hai’cotics.  But,  by  hindering  respira- 
tion, they  cause  an  accumulation  in  the  blood  of  Carbonic  acid,  which 
is  confessed  by  all  to  be  itself  a narcotic  poison. 

This  discussion  concerns  the  preliminaries  only.  Against  the  Theory 
of  Narcotic  action  by  Disoxygenation,  as  maintained  by  Snow,  Eobin, 
and  others,  many  strong  objections  may,  I think,  be  urged. 

1.  In  the  first  place,  it  may  be  afiirmed  that  there  is  no  chemical  ana- 
logy between  inebriants  and  other  narcotics  or  sedatives.  The  former 
do  not  contain  nitrogen ; in  the  latter  it  is  a frequent  ingredient.  Be- 
tween the  volatile  compounds  of  Ethyle  and  Eormyle  on  the  one  hand, 
and  such  a substance  as  Hydrocyanic  acid  on  the  other,  there  is  little 
enough  of  chemical  similarity ; and  between  either  of  these  and  the 
alkaloids  Morphia  and  Aconitina,  there  is  no  resemblance  at  aU  in  che- 
mical structm’e  or  aflinity.  And  whatever  may  be  thought  of  the  Al- 
cohol series,  I deny  altogether  that  these  alkaloids  exert  any  kind  of 
influence  on  the  process  of  oxidation.  But  the  proposers  of  this  theory 
have  doubtless  perceived  that  if  not  extended  to  all  narcotics,  it  cannot 
in  reason  be  apphed  to  any  of  their  number. 

2.  I think  it  may  further  be  urged  that  far  too  much  has  been  said  of 
the  action  of  such  agents  as  Ether  in  hindering  combustion.  (It  may 
be  remarked  that  Alcohol  hardly  hinders  it  at  all,  and  Chloroform  itself 
will  not  prevent  the  oxidation  of  Phosphorus.)  All  gases  and  liquids 
which  do  not  support  combustion  retard  in  a sort  of  mechanical  way  the 
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combination  of  oxygen  with  other  substances.  They  simply  interpose 
their  particles  between  the  oxygen  and  the  matter  to  be  burnt.  I con- 
ceive that  this  is  the  whole  explanation  of  the  action  of  some  volatile 
narcotics,  in  retarding  oxidation  out  of  the  body.  When  we  wish  to 
protect  the  proto-salts  of  Iron  from  the  oxidation  to  which  they  are 
especially  liable,  we  do  it  best  by  rubbing  them  up  with  sugar,  which 
serves  to  protect  their  particles  from  the  air.  Is  sugar  a narcotic  ? 

3.  Narcotics  and  Sedatives  act  directly  upon  the  nerves  themselves. 
Chloroform,  Aconite,  Prussic  acid,  and  Morphia,  are  found  by  experi- 
ment to  paralyze  the  sensory  nerves  when  applied  to  them,  just  as 
Strychnia  in  the  same  way  wiU  excite  the  motor  nerves.  If  therefore 
the  foiTuer  interfere  with  the  blood-processes,  it  must  be  by  a subse- 
quent action  of  the  nervous  system,  which  is  first  influenced,  and  not 
by  an  action  on  the  blood  primarily. 

4.  I am  inchned  to  think  that  the  diminution  in  the  amount  of  Car- 
bonic acid  exhaled,  an  observation  from  which  the  theory  took  its  rise, 
may  be  best  explained  by  considering  the  efiect  of  Narcotics  in  dimi- 
nishing the  number  of  the  respiratory  actions.  In  various  degree  these 
agents  all  influence  the  brain,  and  with  it  the  centre  of  the  respiratory 
fimction.  From  this  interference  with  the  action  of  the  medulla  ob- 
longata, there  follows  a decrease  in  the  number  and  depth  of  the  inspi- 
rations, and  in  exact  proportion  to  this  decrease  will  the  Carbonic  acid 
exhaled  by  the  lungs  be  diminished  in  amount.  The  same  thing  takes 
place  in  natural  sleep. 

5.  Among  the  many  questions  which  suggest  themselves,  the  follow- 
ing is  foremost.  If  this  be  the  explanation  of  Narcotic  action,  in  what 
manner  do  stimulants  operate  ? Producing  the  reverse  eflect  to  that  of 
a Sedative,  their  modus  opet'andi  should  be  exactly  the  opposite.  They 
should  encourage  the  process  of  oxidation.  But  this  is  an  action  which 
cannot  be  said  to  be  exerted  by  any  stimulant.  And  we  are  stiU  fur- 
ther led  on  to  the  remarkable  supposition  that  the  primary  stimulant 
effect  of  narcotics,  such  as  alcohol  and  opium,  is  to  be  explained  by  their 
first  promoting  oxidation,  although  we  have  just  assumed  that  they 
exert  a chemical  action  of  the  contrary  kind.  This  is  very  like  a re- 
ductio  ad  ahsurdum. 

6.  Again,  supposing  this  theory  received,  the  great  varieties  of  action 
observed  among  different  Narcotics  would  be  more  inexplicable  than 
ever.  Why  should  these  affect  the  motor  nerves,  those  the  sensory 
nerves  ; some  the  brain  chiefly,  others,  the  nerves  of  the  heart  ? These 
things  can  only  be  explained  by  supposing  a diversity  of  operation  on 
the  liervous  system.  If  all  these  agents  did  nothing  but  keep  back  from 
its  combinations  the  oxygen  in  the  blood,  their  action  might  differ  in 
degree, — but  not  in  kind,  for  it  should  always  be  essentially  the  same. 
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7.  Without  dilating  upon  the  point,  it  will  he  enough  to  allude  to  the 
uttei’  inadequacy  of  such  a theory  to  account  for  such  a wonderful  and 
instantaneous  action  on  the  system  as  that  of  Hydrocyanic  acid.  It 
must  he  a very  powerful  anti-oxidizer  indeed. 

8.  In  the  next  place  it  may  be  asked, — how  are  the  varieties  of  the  same 
agent  on  different  systems  to  be  explained  on  this  hypothesis  ? How  is 
it  that  some  men  will  bear  such  enormous  quantities  of  alcoholic  drinks, 
and  the  opium-eater  consume  in  the  day  his  two  drachms  or  more  of 
opium  P Is  it  that  such  men  have  accustomed  their  systems  to  go  on 
without  oxygen  P Some  animals,  as  Apes,  are  said  to  be  altogether  in- 
sensible to  the  action  of  opium.  But  if  tliis  be  a chemical  action,  it  being 
granted  that  in  the  systems  of  all  men  and  aU  animals  a perpetual  pro- 
cess of  blood-oxidation  is  going  on, — why  is  it  ever  interrupted  P Why 
is  such  an  immunity  enjoyed  in  these  cases  P 

9.  Lastly,  I may  again  refer  to  the  curious  fact  that  Morphia  and 
Chloroform  act  as  paralyzers  on  the  irritable  tissues  of  plants,  {v.  note, 
p.  240.)  Without  pretending  to  explain  this  phenomenon,  we  may  at 
once  perceive  how  strongly  opposed  it  is  to  the  theory  now  imder  dis- 
cussion. In  animals  an  oxidation  goes  on,  by  which  Carbonic  acid  is 
formed ; in  vegetables,  a contrary  process,  a deoxidation,  by  which  oxy- 
gen is  liberated.  Narcotics,  it  is  said,  act  on  animals  by  hindering  the 
first  process.  How  then  do  they  operate  on  vegetables,  where  the  result 
of  their  action  is  similar,  and  there  is  no  oxidation  to  be  retarded  P 

This  theory  is  perhaps  worthy  of  a further  discussion,  but  I have  al- 
ready too  largely  drawn  on  the  space  at  my  disposal.  For,  as  the  chief 
defender  of  this  hypothesis  is  one  to  whom  therapeutic  science  is  so 
largely  indebted,  I could  not  treat  it  lightly.  I am  not  sure  that  I shall 
convince,  bythese  objections,  any  of  those  who  may  already  have  adopted 
this  idea.  In  obscure  matters  of  this  sort,  there  will  always  be  found 
some  who  will  prefer  to  construct  some  kind  of  hypothesis,  however 
frail,  on  a set  of  ascertained  facts,  however  few,  rather  than  be  content, 
like  myself,  to  give  up  aU  dogmatic  assertion,  and  remain  still  in  the 
dark  on  a matter  which  by  its  nature  is  difficult,  or  even  mcompreheu- 
sible.  And  yet  I feel  persuaded  that,  in  this  instance  at  least,  the  latter 
will  prove  right  in  the  end.  In  one  sense,  it  is  better  to  know  too  little 
than  too  much. 

We  are  stiU  ignorant,  as  we  ever  shall  be,  of  the  princij)le  of  fife ; we 
have  not  yet  discovered,  though  some  thought  they  had  done  it,  the 
cause  of  nervous  action  ; neither  does  it  seem  that  we  are  yet  in  a posi- 
tion to  make  any  positive  statement  as  to  the  intunate  manner  in  which 
Narcotic  agents  operate  on  the  animal  system. 
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Ord.  I.  Inebriantia. 

(Alcohol;  Wine;  Ethers;  Chloroform;  Camphor;  Indian 
Hemp  ; Tobacco ; Lobelia.) 

The  medicines  of  this  order^  of  whieh-  we  may  take  Alcohol 
as  the  type,  approach  more  nearly  to  Stimulants  than  any 
other  Narcotics.  When  given  in  small  doses,  their  narcotic 
operation  may  hardly  be  perceived.  They  are  then  exhilarants ; 
slightly  quickening  the  pulse,  and  enlivening  the  mental  fa- 
cidties.  When  given  in  large  doses,  this  stimulating  action 
on  the  heart  and  mental  powers  occurs  first,  and  is  now  more 
intense ; but  it  is  soon  succeeded  by  disturbance  and  impair- 
ment of  the  intellectual  functions.  The  secondary  depression 
of  the  heart  is  comparatively  feeble,  except  in  the  case  of 
Tobacco  and  Lobelia,  which  are  exceptional  members  of  this 
order. 

The  disturbance  of  the  mind  produced  by  these  medicines 
is  not  of  a partial,  but  of  a general  character,  extending  to  all 
the  intellectual  functions.  It  is  called  Inebriation,  or  drunk- 
enness, and  may  exist  in  various  degrees.  The  mind  itself  is 
confused  and  bewildered ; volition  is  impaired,  so  -that  the  man 
staggers  in  his  walk ; and  the  powers  of  the  senses  are  disor- 
dered or  lost.  This  condition,  when  carried  to  an  excess,  re- 
sults in  stupefaction,  coma,  and  death.  These  are  the  several 
, degrees  of  the  same  action,  which  is  a general  impairment  of 
all  the  intellectual  functions. 

Alcohol  and  the  Ethers  produce  the  primary  exhilaration 
in  the  greatest  degree;  Tobacco*  and  Lobelia,  in  the  least. 

* The  smoke  of  Tobacco  contains  its  alkaloid,  Nicotia.  This  is  a 
powerful  poison.  But  it  appears  from  the  experiments  of  Dr.  Eousseau 
of  Philadelphia  that  during  the  process  of  smoking  this  m^,terial  is  not 
absorbed  in  the  lungs  to  any  extent.  Even  the  small  quantity  thus 
taken  into  the  system  will  produce  a very  maikcd  intoxication  in  some 
persons- 
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Though  varying  in  degree,  yet,  as  far  as  the  stage  of  inebria- 
tion, the  effeets  of  these  medicines  are  similar  in  kind. 

Stupefaetion  constitutes  the  next  stage  of  the  action  of 
Alcohol,  Camphor,  Indian  Hemp,  Ether,  and  Chloroform. 
Camphor  and  Indian  Hemp  exert  at  this  period  an  anodyne 
influence;  to  which  also,  in  the  case  of  Indian  Hemp,  may 
he  added  a very  curious  imitation  of  Catalepsy.  Ether  and 
Chloroform  have  at  this  time  a peculiar  action  in  extinguish- 
ing the  sense  of  Feeling.  With  this  object  they  are  commonly 
administered  by  inhalation  in  painful  surgical  operations.* 

The  stupefaction  produced  by  the  above  medicines  is  not 
at  all  prominent  in  the  case  of  Tobacco  and  Lobelia  inflata. 
Instead  of  that  they  both  exert  a particular  sedative  action  on 
the  heart  and  circulation.  This  is  accompanied  with  nausea, 
and  with  great  relaxation  of  the  muscular  system,  like  that 
which  is  produced  by  Antimony.  It  may  lead  to  syncope 
and  death. 

Syncope  has  been  known  to  be  suddenly  produced  in  some 
cases  pf  the  inhalation  of  Ether  and  Chloroform.  These  two 
medicines  are  also  muscular  relaxers,  like  Tobacco. 

The  cases  which  demand  the  employment  of  these  medi- 
cines, as  also  of  the  other  Narcotics  and  Sedatives,  wiU  be 
considered  at  the  close  of  the  section  treating  of  Neurotics, 
and  again  when  some  of  .them  are  separately  described  in  the 
fourth  chapter. 

* The  careful  experiments  of  Dr.  Snow  appear  to  have  estabhshed 
the  fact  that  these  volatile  inehriants  are  powerful  in  inverse  proportion 
to  their  solubility ; also,  that  whether  inhaled,  or  absorbed  from  the 
stomach,  their  action  obeys  very  closely  the  following  law : complete 
narcotism  is  estabhshed  as  soon  as  the  blood  has  dissolved  -^th  part  of 
the  quantity  it  is  capable  of  holding  in  solution.  24  drops  of  Chloro- 
form are  thus  equivalent  to  7|  oz.  of  absolute  alcohol. 
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Ord.  II.  Soporifics. 

(Opium.  Lactuca.  Hops.  Nutmegs.) 

Opium,  wliich  is  the  chief  and  only  important  medicine  of 
tills  order,  may  be  considered  as  the  type  of  Narcotics.  It 
causes  in  the  first  place  a slight  quickening  of  the  pulse,  and 
some  excitement  of  the  mental  faculties.  It  is  named  from 
its  peculiar  secondary  action  on  the  latter.  It  produces 
droivsiness  and  sleep. 

We  have  seen  that  the  term  intellectual  function  must  be 
understood  to  include  not  only  the  mind  itself,  but  also  the 
powers  of  volition  and  sensation,  by  which  the  mind  is  con- 
nected with  the  body, — and  the  five  senses,  by  which  it  is 
enabled  to  appreciate  the  external  world. 

Inebriants  affect  these  three  in  about  the  same  ratio.  Or- 
dinarily they  impair  the  mind,  and  derange  the  functions  with 
which  it  is  connected  j but  they  do  not  quite  extinguish  either 
volition,  sensation,  or  the  special  senses.  Soporifics  differ 
from  this  action  in  two  ways.  In  sleep  the  mind  may  remain 
active;  but  it  is  left  alone,  dreaming,  and  uncontrolled  by 
physical  ties.  For  the  functions  of  volition  and  sensation, 
and  the  special  senses  of  Sight,  Hearing,  Smell,  and  Taste, 
are  entirely  suspended  in  perfect  sleep.  So  that  while  Inebri- 
ants affect  similarly  both  the  mind  and  the  natural  functions 
with  which  it  is  connected.  Soporifics  may  leave  the  first  un- 
touched, but  they  entirely  subdue  the  latter.  The  condition 
of  sleep  differs  also  in  another  important  particular  from  the 
state  of  inebriation, — as  well  as  from  delirium,  which  we  shall 
have  presently  to  consider.  Sleep  is  liable  to  be  suddenly 
interrupted  or  suspended  by  comparatively  slight  causes,  as 
a physical  shock,  or  a forcible  impression  upon  one  of  the 
senses' which  are  held  in  abeyance  and  subjection.  Neither 
inebriation  nor  delirium  can  be  suddenly  put  an  end  to  in 
this  way. 
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Such  appears  to  be  the  distinction  between  the  operations 
of  these  two  orders  of  medicines. 

Pain  prevents  sleep^  because  it  enforces  sensation.  Thus  a 
mere  Soporific^  if  effectual,  would  prove  anodyne,  and  relieve 
pain. 

But  Opium  has  an  important  anodyne  action,  which  is  in- 
dependent of  its  power  of  producing  sleep,  for  it  may  occur 
without  the  latter.  It  is  by  far  the  best  remedy  for  pain  in 
the  whole  catalogue  of  medicines.  It  also  produces  relaxa- 
tion of  the  muscular  system,  and  is  thus  a powerful  antispas- 
modic.  In  exeessive  dose  it  produees  a marked  sedative 
effect ; causing  an  imperceptible  or  irregular  pulse,  and  very 
slow  breathing,  with  contraetion  of  the  pupil  of  the  eye.  It 
may  kill  by  apnoea ; i.  e.  by  stopping  the  respiration. 

Tobacco  resembles  Opium  in  causing  contraction  of  the 
pupil,  and  relaxation  of  muscular  fibre.  But  it  is  inebriant, 
and  not  soporific;  and  its  secondary  sedative  action  on  the 
heart  is  more  powerful  than  that  of  Opium.  The  order  of 
Deliriants  dilate  the  pupil.  Inebriants  and  Deliriants  aet  on 
the  glands  as  Eliminatives,  being  mostly  diuretic.  Opium  has 
a contrary  action ; it  diminishes  all  the  secretions  exeept  that 
of  the  skin,  which  it  increases  in  amount.  Most  particularly 
it  diminishes  the  secretion  of  the  bowels,  causing  constipation. 
At  the  same  time  it  impairs  the  appetite  and  digestive  power, 
produeing  often  nausea,  and  coating  the  tongue.  It  tends 
also  to  produce  a determination  of  blood  to  the  head. 

Lettuce,  from  which  Lactucarium  is  prepared,  resembles 
Opium  in  its  aetion,  but  is  neither  so  powerful  nor  so  efficient. 
Nutmeg  and  Hops  have  proved  Soporifics  when  given  in  large 
doses. 

The  relief  of  pain,  and  the  production  of  sleep,  are  about 
the  commonest  and  the  most  grateful  of  the  offices  which  fall 
to  the  lot  of  the  physician ; and  in  either  ease  Opium,  or  one 
of  its  preparations,  may  be  said  to  be  indispensable.  But  a 
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certain  caution  and  care  must  he  exercised,  even  in  the  ad- 
ministration of  this  most  useful  remedy.  (Vide  Ari.  Ojnum, 
Chap.  IV.) 


Ord.  III.  Deliriants. 

(Hyoscyamus ; Belladonna ; Stramonium.) 

These  medicines  are  all  produced  by  the  natural  order  Sola- 
naceie.  Of  all  Narcotics  they  approach  the  nearest  to  Seda- 
tives. Their  only  stimulating  action  is  to  produce  at  the  very 
first  a slight  and  evanescent  febrile  condition, — a quick  pulse 
and  heat  of  skin, — which  never  lasts  long,  and  is  sometimes 
overlooked. 

They  are  not  Soporific.  Their  action  is  soon  manifested  by 
an  anodyne  operation,  and  a sedative  influence  on  the  heart 
and  circulation.  For  this  double  action  they  are  employed  in 
medicine,  being  used  in  painful  disorders,  fevers,  and  inflam- 
mations. As  anodynes  they  are  not  so  efficacious  as  Opium, 
but  their  action  is  not  followed  by  constipation,  or  by  a dimi- 
nution in  any  of  the  secretions. 

They  all  dilate  the  pupil  of  the  eye.  Belladonna  produces 
a peculiar  dryness  of  the  throat ; and  has  been  known  to  cause 
an  eiythematous  eruption.  Stramonium  appears  especially  to 
control  the  respiratory  nerves,  and  is  thus  used  in  Asthma, 
where  there  is  a spasmodic  circular  contraction  of  the  smaller 
bronchial  tubes.  Lobelia,  a medicine  of  the  first  order,  pos- 
sesses a somewhat  similar  power.  The  action  of  the  remedies 
of  this  third  order  of  Narcotics  is  distinguished  by  the  pro- 
duction of  delirium  when  they  are  given  in  large  doses. 

Let  us  again  assume  the  threefold  division  of  the  mental 
functions,  to  which  allusion  has  already  been  made.  Inebri- 
ants  impair  equally  the  mind,  volition,  and  the  five  senses. 
Soporifics  extinguish  for  awliile  both  volition  and  the  senses, 
but  may  leave  the  mind  alone.  In  delirium  these  functions 
arc  not  thus  impaired  and  held  in  subjection,  but  they  are 
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excited  aud  led  astray.  The  mind  is  occupied  intently  upon 
imaginary  fancies ; unreal  objects  and  hallucinations  are  pre- 
sented to  the  senses.  So  that  Deliriants,  in  this  peculiar 
phase  of  their  action^  tend  to  excite  the  mind  and  the  voli- 
tion, and  to  delude  or  derange  the  senses. 

Speaking  generally  and  rather  inaccurately,  we  might  say 
that  the  medicines  of  the  first  order  of  Narcotics  bewilder  and 
impair  the  powers  of  the  mind ; those  of  the  second  order 
subdue  and  extinguish  them  for  awhile;  and  those  of  the 
third  kind  excite  and  derange  them. 

Certain  peculiar  and  exceptional  effects  are  produced  by 
some  Narcotics  when  they  are  administered  in  repeated  doses 
for  a long  time  together.  Taken  in  this  way.  Alcohol  pro- 
duces Delirium  tremens,  and  great  despondency  of  mind;  as 
also  often  a chronic  inflammation  of  the  hver.  The  continued 
smoking  of  Tobacco  is  found  to  exert  a tranquillizing  influ- 
ence over  the  mind.  And  the  continual  use  of  Opium  or 
Indian  Hemp,  both  of  which  are  habitually  consumed  in  large 
quantities  in  the  East,  produces  a curious  and  melancholy 
series  of  mental  hallucinations  and  disorders. 


SEDATIVES. 

We  have  now  to  consider  the  third  and  last  dmsion  of 
Neurotic  medicines.  Sedatives  are  medicines  which  directly 
depress  nervous  force.  Some  affect  nervous  force  in  general ; 
others  confine  their  action  to  particular  nerves.  They  are 
mostly  energetic  and  dangerous  agents.  For  the  time  being 
they  may  destroy  nervous  power,  and  remove  nervous  control. 

They  differ  from  Narcotics  in  exerting  little  or  no  effect 
upon  the  mind;  and  in  the  fact  of  their  depressing  action  on 
the  nerves  being  preceded  by  no  stimulation  whatever. 

It  might  already  have  been  concluded,  from  what  has  been 
said  of  the  secondary  action  of  Narcotics,  that  there  are  two 
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ways  in  which  a Sedative  aetion  on  nerve  may  be  manifested. 
Sedatives  may  destroy  nervous  infliienee  j or  they  may  simply 
derange  it. 

Let  us  suppose  a special  Sedative  to  derange  the  action  of 
the  Vagus  nerve.  It  would  probably  cause  the  rhythmical 
contraction  of  the  heart  to  be  abnormally  slow  or  irregular. 
It  would  be  likely  to  diminish  in  the  lungs  the  sensation  of 
want  of  breath,  and  thus  decrease  the  number  of  the  respira- 
tions j and  at  the  same  time  it  would  repress  the  irritability 
of  the  pulmonary  mucous  surface.  Further,  it  would  in  some 
way  derange  the  normal  function  of  the  stomach.  All  these 
things  a Sedative  to  the  Vagus  nerve  does  actually  effect. 
Given  in  large  quantity,  it  may  cause  death,  by  destroying 
those  fiinctions  which  in  a small  dose  it  deranges. 

All  the  varieties  in  action  of  Sedative  medicines  may  be 
accounted  for  by  considering  that  they  may  either  derange  or 
destroy  the  nervous  forces.  In  the  case  of  each  set  of  nerves 
in  the  body  we  may  distinguish  an  action  of  derangement, 
and  an  action  of  destruction,  both  producible  by  Sedative 
medicines.  Thus  by  an  action  on  the  motor  nerves  of  the 
cerebro-spinal  system,  convulsions  or  paralysis  may  be  pro- 
duced. By  an  influence  on  the  nerves  of  sensation  j pain,  or 
anaesthesia.  By  an  affection  of  the  organic  nerves  of  the 
heart,  or  of  the  brain  which  controls  them  ; palpitation,  or 
syncope.  By  an  action  on  the  nerves  of  the  lungs ; cough, 
or  apncea.  By  the  exertion  of  a sedative  power  over  those  of 
the  stomach,  nausea  may  result,  or  vomiting.  These  various 
symptoms  are  all  brought  about  by  Sedative  medicines,  but 
in  each  case  the  first  effect  is  referable  to  a derangement,  the 
second  to  a loss  of  nervous  power.  In  every  instance  there  is 
an  impairment  of  natural  nervous  force. 

Sedatives  are  classed  among  Ganglionics^^  by  J)r.  Pereira, 
who  conceives  that  they  control  the  heart  and  circulation  by 
an  action  on  the  sympathetic  system  of  nerves.  But,  if  they 
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do  this,  there  can  be  no  doubt  that  they  influence  tlie  brain 
also.  The  heart  of  an  animal  poisoned  by  Prussic  acid  may 
continue  to  beat  for  some  time  after  the  production  of  com- 
plete coma,  and  the  cessation  of  all  the  other  functions.  Death 
therefore  commences  in  an  action  on  the  brain,  and  the  circu- 
lating system  is  really  the  last  to  succumb. 

Narcotics  act  on  the  mind.  They  cause  death,  with  stupor 
or  delii’ium.  Sedatives  act  on  the  organic  function  of  the 
brain,  which  is  necessary  to  life,  but  they  do  not  affect  the 
mind.  In  poisonous  doses,  they  kill  by  producing  syncope, 
which  is  a suspension  of  the  action  of  the  heart.  Hydrocy- 
anic acid  causes  at  the  same  time  convulsions.  These  comml- 
sions  appear  to  be  caused  by  a derangement  of  the  nervous 
polarity  of  the  spinal  cord ; and  not  by  a stimulation  of  this 
centre,  as  the  tonic  spasm  of  Strychnia.  {Vide  page  248.) 

Sedatives  are  divided  into  two  orders,  according  to  the  ex- 
tent of  their  action ; in  the  same  way  as  Stimulants  have  been 
divided. 

Sedantia. 

Ord.  1.  Sedantia  Generalia. 

Ord.  2.  Sedantia  Specifica. 

General  Sedatives  have  a direct  action  upon  all  the  nerves 
and  nerve-centres  in  the  body,  the  result  of  which  is  a dimi- 
nution of  nervous  force. 

Special  Sedatives  exert  the  same  depressing  action  upon 
particular  nerves  only.  Like  the  order  of  Special  Stimulants, 
they  are  peculiar  and  exceptional  agents.  All  those  with 
which  we  are  acquainted  appear  to  direct  their  action  to  the 
branches  of  the  Vagus  nerve. 

It  is  among  General  Sedatives  that  the  types  or  representa- 
tives of  this  division  are  to  be  found.  The  definition  of  this 
order  does  not  admit  of  so  great  a variety  of  action  in  them 
as  must  be  allowed  to  Narcotics.  A Stimulant  medicine  simply 
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exalts  or  increases  nervous  force ; and  a Sedative  simply  de- 
presses the  same.  But  a Narcotic  first  does  one  thing  and 
then  the  other;  and  according  to  the  degrees  of  these  two 
actions^  so  do  some  Narcotics  resemble  Stimulants^  and  others 
approach  very  nearly  to  Sedatives.  But  we  have  seen  that 
Narcotics  have  also  a peculiar  and  mysterious  action  on  the 
mind,  which  action  is  of  three  separate  kinds.  And  the  same 
three  orders,  which  are  named  according  to  their  respective 
actions  on  the  mind,  are  found  to  coincide  with  three  stages 
of  transition  from  the  action  of  a Stimulant  to  that  of  a 
Sedative  medicine. 

It  is  impossible  to  associate  in  the  same  prescription  a Sti- 
mulant and  a Sedative  medicine ; for  their  actions  are  directly 
contrary,  and  tend  to  counteract  one  another.  But  it  is  often 
desirable  to  prescribe  an  Inebriant  Narcotic  with  a Stimulant, 
for  their  actions  resemble  each  other  so  much,  that  they  are 
able  to  work  together.  And  Deliriants,  which  stand  at  the 
other  end  of  the  Narcotic  scale,  may  often  advantageously  be 
given  ufith  Sedatives,  which  they  very  much  resemble  in  their 
nervous  operation.  Thus,  on  the  one  hand.  Brandy  may  be 
given  with  Ammonia;  on  the  other  hand,  Hyoscyamus  may 
be  prescribed  with  Digitalis  or  Hydrocyanic  acid. 

Ord.  I.  General  Sedatives. 

(Hydrocyanic  acid.  Creosote.  Aconite.  Conium.  Colchi- 
cum.  Tea  and  Cofiee.) 

These  are  medicines  which  pass  into  the  stomach,  and  are 
capable  of  absorption ; which  are  absorbed,  and  are  proved  to 
act  after  passage  into  the  blood.  From  the  blood  they  pass 
to  the  nerves  and  nerve-centres,  and  on  all  of  them  alike  exert 
a depressing  mfluence.  Some  of  them  are  much  more  power- 
ful than  others.  They  do  not  exert  any  primary  stimulant 
effect,  or  any  action  on  the  intellectual  part  of  the  brain. 
Most  of  them  have  special  actions  and  tendencies. 
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Hydrocyanic  acid  is  a powerful  and  dangerous  medicine. 
In  large  doses  it  very  rapidly  takes  effect,  producing  convul- 
sions, syncope,  and  death.  In  small  doses  it  is  anodyne,  and 
antispasmodic.  It  is  considered  especially  to  influence  the 
reflex  spinal  system,  and  by  this  means  may  allay  convulsive 
cough,  and  quiet  spasmodic  movement.  It  is  very  useful  in 
Gastrodynia,  and  appears  then  to  act  locally  upon  the  painful 
and  irritable  nerves  of  the  stomach,  {v.  Prop.  IV.) 
g.  Creosote  stands,  as  a medicine,  between  Hydrocyanic  acid 
and  Turpentine.  It  has  a double  action ; being  anodyne,  like 
the  former ; and  a mucous  stimulant,  like  the  latter.  More- 
over, it  is  a true  Astringent,  which,  perhaps,  cannot  be  said 
of  Turpentine.  It  is  not  powerful  as  a Sedative,  but  its  pecu- 
liarity of  action  often  renders  it  useful  in  Gastrodynia.  It  is 
particularly  applicable  when  pain  in  the  stomach  is  accom- 
panied with  a tendency  to  haemorrhage,  or  with  a probable 
relaxation  of  the  mucous  coat. 

Aconite  is  a powerful  anaesthetic  to  the  superficial  sensory 
nerves.  When  applied  in  solution  or  ointment  to  the  smTace 
of  the  skin,  it  produces  first  some  heat  and  tingling,  which  is 
attributable  to  a derangement  of  the  nervous  influence ; and 
this  is  succeeded  by  perfect  numbness.  It  is  thus  a most 
valuable  topical  remedy  in  true  irritative  Nem’algia.  Other 
Sedatives  and  Narcotics  have  the  same  power  as  topical  ano- 
dynes, but  not  in  so  marked  a degree.  In  large  doses  Aconite 
is  a General  Sedative ; producing  tingling  of  the  extremities, 
vomiting,  and  syncope ; and  affecting  the  brain  in  various 
ways,  as  will  be  shown  by  some  experiments  which  I have 
made  upon  its  action,  to  be  detailed  in  the  fourth  chapter. 
An  alkaloid  called  Aconitina,  the  most  powerful  of  aU  known 
medicines,  is  the  active  principle  of  this  drug. 

Conium  (Hemlock)  also  owes  its  properties  to  the  alkaloid 
Conia.  Dr.  Christison  has  made  some  experiments  upon  the 
latter.  He  found  that  it  produced  swiftly-spreading  paralysis 
of  the  motor  nerves;  and  he  considers  it  to  act  particulaily 
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as  a Sedative  to  the  reflex  spinal  functions.  It  also  paralyzes 
the  sensory  nerves^  but  in  a less  degree. 

Conium  is  certainly  anodyne  ; and  produces  often  a sedative 
action  on  the  heai’t.  It  would  thus  appear  to  be  a General 
Sedative.  But  in  some  recorded  cases  of  poisoning  by  Hem- 
lock, coma  has  been  mentioned  as  a leading  symptom.  Were 
this  to  be  authenticated,  and  shown  to  be  the  invariable  result 
of  the  action  of  this  medicine  in  large  doses,  then  it  ought 
certainly  to  be  classed  among  Narcotics.  Dr.  Pereira  con- 
siders it  likely  that  the  plant  contains  more  than  one  active 
principle.  Hemlock  has  a paralyzing  action  on  the  nerves  of 
motion,  which  is  directly  the  reverse  of  the  stimulating  ac- 
tion of  Strychnia ; and  is  thus  of  use  in  cases  of  convulsion 
and  spasm.  It  is  also  often  prescribed  as  an  anodyne. 

Conium  is  further  said  to  have  a curious  resolvent  power 
over  glandular  enlargements,  and  to  have  thus  frequently 
caused  their  absorption  and  disappearance.  This  action  was 
first  noticed  and  described  by  Dr.  Fothergill.  All  true  re- 
solvents operate  by  an  action  in  the  blood,  but  it  is  difi[icult 
to  conceive  how  such  an  action  can  be  exerted  by  a nerve- 
medicine.  It  may  possibly  act  indirectly  by  quieting  the 
action  of  the  heart,  and  controlling  an  irritable  state  of  the 
nervous  system.  In  the  same  way  Opium  often  appears  to 
act  as  a resolvent.  And  it  is  certain  that  Hemlock,  when 
used  for  this  pui’pose,  very  often  fails  altogether.  It  has  been 
wrongfully  extolled  as  a panacea  in  Phthisis ; but  is  in  fact 
of  no  greater  use  in  that  disorder  than  Hyoscyamus,  Prussic 
acid,  and  other  medicines  which  reduce  the  pulse.  For  the 
patient  in  this  disease  is  devoured  by  a continual  slow  fever, 
and  .anything  which  tends  to  lower  this  fever  will  serve  to  pro- 
long his  existence.  But  altogether  it  must  be  admitted  that 
considerable  mystery  attaches  to  the  operation  of  this  medicine. 

Colchicum  has  many  diflferent  actions.  It  has  an  agency 
in  the  blood,  being  Antiarthritic.  It  is  an  Eliminative,  act- 
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ing  on  the  liver  and  bowels.  And  it  is  also  a General  Seda- 
tive. To  the  combination  of  an  eliminative  with  a sedative 
or  anodyne  action,  the  use  of  Colchicum  in  Gout  has  been,  I 
think,  erroneously  ascribed.  For  in  fact  it  seems  to  act  best 
in  this  disorder  when  it  causes  no  pm’ging,  and  scarcely  any 
action  on  the  nerves.  When  it  has  been  long  used,  it  causes 
a great  depression  of  the  spirits,  like  that  which  may  be 
caused  by  some  undoubted  blood-medicines,  as  Mercury.  But 
it  does  not  affect  the  understanding,  or  the  special  senses.  In 
poisonous  doses  it  depresses  the  cii’culation  and  the  nerves  gene- 
rally, but  it  causes  no  stupor  or  insensibility.  It  is  therefore 
not  a Narcotic ; but,  like  other  Sedatives,  it  kills  by  syncope. 

In  the  behaviour  of  the  system  towards  Colchicum,  Aconite, 
Digitalis,  and  other  nerve-medicines,  there  are  two  peculiari- 
ties which  are  worthy  of  remark.  They  are  called  cumulation 
and  toleration. 

Some  quantity  of  the  medicine  may  often  be  given,  in  re- 
peated doses  for  some  time  together,  without  any  apparent 
result.  It  seems  to  remain  in  the  blood,  and  to  become 
accumulated  or  stored  up  there.  But  all  on  a sudden  it 
breaks  out,  appearing  to  be  discharged  on  the  nerves,  and 
may  produce  very  dangerous  symptoms.  This  cumulative 
action  is  especially  observed  of  Digitalis,  and  therefore  con- 
siderable care  is  required  in  the  exhibition  of  that  medicine. 
This  medicine  is  a Special  Sedative,  and  will  be  presently  con- 
sidered as  such.  In  other  cases  we  find  that  the  nervous 
system  becomes  by  degrees  inured  to  the  effect  of  a particular 
medicine,  and  suffers  less  by  its  presence  than  it  did  at  first. 
This  is  called  toleration.  It  is  particularly  observed  of  Col- 
chicum and  of  Antimony,  and  of  all  medicines  which  act  on 
the  Vagus  nerve  so  as  to  cause  vomiting. - 

Tea  and  Coffee,  common  articles  of  diet,  are  slightly  seda- 
tive to  the  nervous  system  generally.  They  lower  the  pidse, 
and,  by  diminishing  congestion  of  tlie  brain,  tend  to  clear  and 
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tranquillize  the  action  of  the  mind.  This  activity  of  thought 
is  endangered  by  the  cerebral  congestion  which  exists  early  in 
the  morning,  on  account  of  recent  sleep, — and  again  towards 
the  evening,  from  the  full  meal  of  the  .middle  of  the  day.  It 
is  thus  at  these  times  that  they  are  found  so  useful,  and  are 
so  universally  adopted.  They  are,  in  fact,  almost  indispensable 
to  the  daily  existence  of  civilized  man,  with  whom  a continual 
energy  of  mind  is  a necessary  of  life.  Infusions  of  these  sub- 
stances, or  of  materials  similar  to  them  in  medicinal  nature, 
are  adopted  as  a daily  beverage  by  all  civilized  nations.  By 
diminishing  congestion  of  the  brain.  Tea  and  Coffee  have  not 
only  the  effect  of  clearing  the  mind,  but  in  large  quantities 
they  induce  wakefulness.  This  is  particularly  the  case  with 
Coffee.  It  is  not  clear  that  Tea,  as  commonly  drunk,  is  ever 
unwholesome.  Green  Tea  is  a more  powerful  sedative,  and 
resembles  Coffee.  Coffee  has  a more  potent  influence  over 
the  mind  and  nervous  system  than  is  possessed  by  Tea,  and 
is  apt  to  disagree  with  many  persons.  By  diminishing  the 
congestion  of  the  brain  which  is  produced  by  Opium,  strong 
Coffee  is  of  use  in  cases  of  poisoning  by  the  latter  substance. 

Tea  and  Coffee  are  sometimes  said  to  be  mental  exhilarants ; 
but  they  only  become  so  indirectly,  by  removing  congestion, 
which  is  a cause  of  stupidity. 

Both  Tea  and  Coffee  contain  the  alkaloid  Theine  (or  Caf- 
feine) ; but  it  is  probable  that  their  Neurotic  action  is  not  so 
much  owing  to  this,  as  to  a volatile  oil,  which  exists  in  both 
in  some  quantity.* 

* They  also  contain  Tannic  acid,  which  is  most  abundant  in  Coffee, 
rendering  it  astringent.  There  is  much  variety  of  opinion  and  state- 
ment on  the  .action  of  Tea  and  Coffee.  It  is  generally  admitted  that 
they  lower  the  pulse, — Coffee  and  Green  Tea  especially  so.  The  latter 
was  compared  to  Digitalis  by  Dr.  Percival.  {Sigmond  on  Tea,  p.  120.) 
It  has  been  found  that  the  use  of  either  of  these  beverages  retards  the 
waste  of  the  tissues,  and  diminishes  the  amount  of  Urea  and  Uric  acid 
in  the  uidne.  {Johnson  s Chemistry  of  Common  Life,  vol.  i.  p.  204 ; and 
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Ord.  II.  Special  Sedatives. 

(Aiitimonials.  Ipecacuanha.  Digitalis.) 

These  are  medicines  whieh^  like  the  last,  depress  nervous 
force,  yet  they  do  not  exert  their  influence  on  the  nervous 
system  as  a whole,  but  only  on  certain  parts  of  it.  So  far 
they  resemble  Special  Stimulants ; but  their  efieet  is  of  a 
directly  opposite  nature.  They  have  also  no  direet  influence 
on  any  part  of  the  brain. 

Antimony,  Ipecacuanha,  and  Digitalis,  have  each  of  them 
a number  of  different  actions.  The  first  has  ab’eady  been  in- 
cluded among  Catalytie  Hsematies,  as  tending  to  counteract 
in  the  blood  the  process  of  inflammation.  But  it  possesses 
further  a Neurotic  power,  by  whieh  it  is  gifted  indirectly  with 
a more  powerful  control  over  acute  inflammations  than  could 
be  exerted  by  any  slow-acting  blood-medicine.  It  is  also 
Eliminative.  Passing  out  of  the  body  through  the  glands  of 
the  skin,  it  becomes  a Diaphoretic.  This  may  be  its  only 
action  when  it  is  given  in  doses  too  small  to  act  upon  the 
nerves.  It  must  not  be  confounded  with  the  diaphoresis 
which  accompanies  the  eondition  of  nausea,  and  which  is  pro- 

BocTcer — quoted  in  JBrit.  and  For.  Med.  Review,  Oct.  1853.)  But  to 
what  ingredient  is  this  owing  ? Lehmann  and  Zobel  find  that  the  Caf- 
feine rather  increases  the  formation  of  Urea.  It  must  then  be  due 
either  to  the  astringent  Tannic  acid,  or  to  the  sedative  action  on  the 
circulation  exerted  by  the  volatile  oil.  Bocker  states  that  Coifee  dimi- 
nishes the  number  of  the  beats  of  the  pulse  and  the  inspirations,  as  well 
as  the  amount  of  Carbonic  acid  exhaled — but  he  denies  the  same  action 
to  Tea.  In  this  last  he  seems  to  he  inconsistent.  Dr.  A.  Billing  has 
with  great  clearness  expressed  the  view  given  above.  {Principles  of 
Medicine,  5th  ed.  p.  87.)  Some  foreign  chemists  have  gone  rather  too 
far  in  their  theories  on  the  action  of  Coffee.  Rochleder  imagines  that 
the  Caffeine  undergoes  transformation  into  Creatine.  Zobel  disputes 
this ; but  he  asserts,  on  what  precise  grmmds  I cannot  say,  that  after 
being  iatroduced  into  the  system  this  principle  first  forms  Hydrocyanic 
acid, — afterwards.  Quinine,  Ammonia,  Oil  of  Turpentine,  Urea,  and 
Oxygen!  {Frag.  Vierteljahrschrift,\>.  n. 
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bably  produced  in  another  way.*  Ipecacuanha  is  in  the  first 
place  a Neurotic,  of  less  power  than  Antimony;  in  the  second 
place  an  Eliminative,  increasing  expectoration,  as  well  as  di- 
aphoresis. Digitahs  too  acts  first  upon -the  nervous  system; 
then  on  the  kidneys,  being  a Diuretic. 

But  we  are  now  concerned  with  the  special  Neurotic  actions 
of  this  group  of  medicines.  They  all  exert  an  influence  over 
the  three  functions  of  respiration,  circulation,  and  digestion. 
They  affect  the  heart,  lungs,  and  stomach,  parts  which  are 
supplied  by  the  branches  of  the  Vagus  nerve,  as  well  as  by 
the  Sympathetic.  Their  action  is  not  an  external  action,  for 
it  is  produced  when  they  are  introduced  into  the  blood  at  any 
part.  Thus  Tartar  Emetic  or  Ipecacuanha,  when  injected 
in  solution  into  one  of  the  veins,  wiU  cause  vomiting.  M. 
Majendie  has  found  that  in  the  case  of  dogs  they  also  pro- 
duce Pneumonia.  The  mere  inhalation  of  the  dust  of  Ipeca- 
cuanha has  been  found  to  act  upon  the  lungs  so  as  to  cause 
Bronchitis.  These  actions,  as  well  as  the  various  effects  which 
are  found  to  follow  the  introduction  of  these  medicines  into 
the  stomach,  can  only  be  explained  satisfactorily  by  supposing 
that  they  act  as  Sedatives  f to  the  branches  of  the  Vagus 
nerve,  thereby  deranging  or  destroying  the  natural  influence 
of  that  nerve  in  the  direction  and  regulation  of  the  organs 
which  it  supplies.  Eor  we  have  already  seen  that  the  action 
of  a Sedative  medicine  is  of  such  a nature  as  to  derange  nerv- 
ous force  in  some  cases,  and  simply  subdue  it  in  others.  % 

* This  is  what  serves  so  much  to  complicate  the  action  of  Antimony ; 
that  it  seems  to  be  useful  in  Inflammation  in  a double  way,  as  an  Anti- 
phlogistic, and  a special  Sedative ; and  produces  diaphoresis  also  in  two 
ways,  as  a trueEhminative,  and  as  a special  Sedative  (i.  e.  nauseant). 

t “I  have  heard  Emetics  called  Stimulants  ;•  but  to  this  I cannot 
consent,  imtil  I see  a full  dose  of  Ipecacuanha  or  Tartar  Emetic  make  a 
person  feel  well  and  cheerful,  and  his  pulse  stronger,  while  he  is  sick.” 
— Dr.  Billing  : Principles  of  Medicine,  5th  ed.  p.  86. 

J Dr.  Carpenter  states  that  the  oesophagus  has  been  found  to  act  in 
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These  aetions  are  obviously  nervous  aetions ; for  they  are 
quiek_,  sudden,  and  transient,  and  eonfined  to  parts  supplied 
by  a particular  nerve.  They  arc  exerted  upon  nervous  forces, 
and  not  upon  the  blood.  If  then  they  are  nervous  operations, 
they  must  either  be  directed  towards  the  Vagus,  or  to  the 
Sympathetic  nerve,  for  these  are  the  only  nerves  Avhich  supply 
the  parts  influenced  by  these  medicines.  They  cannot  act 
upon  the  Sympathetic,  for  two  reasons.  If  they  did  so,  Ave 
might  reasonably  expect  that  the  other  parts  of  this  nerve 
would  be  influenced  at  the  same  time.  But  this  does  not 
appear  to  be  the  case.  And  again,  an  action  upon  the  Sym- 
pathetic nerve  could  not  be  suddenly  and  violently  evidenced, 
for  the  natural  action  of  this  nerve  is  slow,  chronic,  and  per- 
sistent. At  all  events,  the  efiects  for  which  they  are  used 
could  not  be  produced  by  an  afiection  of  this  nerve. 

We  may  therefore  conclude  that  the  action  of  these  me- 
dicines is  exerted  upon  the  Vagus  nerve  and  its  branches. 
They  afiect  the  different  parts  of  the  Vagus  nerve  in  variable 
proportion. 

Some  apparent  anomalies  in  their  physiological  influence 
may  be  explained  by  considering  the  peculiarities  which  attach 
to  all  sedative  actions.  Thus  we  have  seen  that  Avlien  given 
in  large  doses  to  healthy  persons.  Hydrocyanic  acid  produces 
convulsions  by  deranging  the  reflex  spinal  functions ; and 
that  in  convulsive  affections,  when  the  same  functions  are 
disordered,  the  same  remedy  may  do  good  by  subduing  their 
excited  condition.  On  similar  grounds,  Tartar  Emetic,  in- 
jected into  the  veins,  may  produce  Pneumonia ; and  Ipecacu- 
anha, introduced  as  dust  into  the  lungs,  causes  Bronchitis  or 
Asthma ; and  yet  Tartar  Emetic  is  advantageously  employed 
in  the  cure  of  Pneumonia,  and  Ipecacuanha  is  a remedy  for 

the  reverse  direction,  even  when,  separated  from  the  stomach,  when 
Tartar  Emetic  has  been  injected  into  the  veins  of  an  animal.  {Manual 

of  Physiology, 
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Bronchitis.  When  the  funetion  of  the  healthy  nerve,  or  that 
part  supplied  to  the  lungs,  is  deranged  to  a certain  degree,  an 
infiammation  of  the  mucous  membrane  or  substance  of  the 
lung  is  a natural  residt.  But  vrhen  these  tissues  are  already 
inflamed,  a course  of  medicine,  which  at  the  same  time  sub- 
dues the  action  of  the  heart,  and  represses  the  irritability 
of  the  nerve  supplied  to  the  part,  will  be  likely  to  effect  a 
cure.  They  arc  both  sedative  actions ; but  the  first  is  an 
action  of  derangement,  the  second  one  of  depression.  This 
seems  to  me  to  be  the  correct  explanation  of  a difficult 
matter. 

It  was  just  now  observed  that  these  medicines  affect  the 
functions  of  the  Vagus  in  different  proportions. 

The  action  of  Ipecacuanha,  when  given  in  repeated  small 
doses,  is  particularly  directed  to  the  pulmonary  organs.  It 
aUays  the  sensation  of  want  of  breath,  and  diminishes  the 
cough,  of  Bronchitis.  In  larger  doses  it  produces  first  nausea, 
then  vomiting. 

Still  more  decided  nausea  is  produced  by  Tartar  Emetic. 
It  is  followed  by  vomiting  when  the  dose  is  sufficiently  large.* 
Nausea  consists  in  a sensation  of  discomfort  about  the  prae- 
cordial  region,  which  is  due  to  a derangement  of  the  stomach, 
with  a feeling  of  great  languor,  a cold  perspiration  and  tremor, 
and  at  the  same  time  a striking  depression  of  the  action  of 
the  heart.  This  nausea  may  be  caused  without  vomiting,  by  a 
regulation  of  the  dose.  On  account  of  the  depression  of  the 
heart’s  action,  which  is  its  chief  symptom,  it  is  often  very 

* Both  the  nausea  and  the  vomiting  induced  by  these  agents  last 
longer  than  when  caused  by  a merely  irritant  emetic.  (See  Prop.  IV.) 
They  thus  impress  the  system  more.  They  do  not  act  until  absorbed 
into  the  blood  ; and  when  there,  they  remain  for  some  time.  Whereas 
the  irritant  salt,  operating  at  once  by  an  external  action,  is  itself  imme- 
diately rejected  with  the  first  matters  vomited,  and  produces  then  no 
further  discomfort.  This  was  well, explained  by  Dr.  Fothergill,  in  his 
Inaugural  Dissertation  on  Emetics,  1736. 

T 
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desirable  to  cause  nausea  in  aeute  inflammations  and  fevers. 
It  is  kept  up  by  the  careful  administration  of  Tartar  Emetic. 
It  may  not  be  so  desirable  to  produee  vomiting;  for  this  is 
accompanied  with  great  vascular  excitement^  and  active  con- 
gestion of  the  brain.  And  yet  it  is  found  that  the  more 
Antimony  we  can  get  into  the  bloody  the  more  potent  and 
durable  will  its  antiphlogistic  influence  be.  For  this  medicine 
appears  to  possess  a blood-action  as  well  as  an  action  on  nerve. 
Experience  has  shown  that  if  the  dose  of  Tartar  Emetic  be 
gradually  increased  on  each  repetition^  it  may  often  be  tole- 
rated by  the  system ; that  is,  it  does  not  produce  vomiting ; 
and  then  the  remedy,  being  absorbed,  is  better  able  to  con- 
tinue its  antiphlogistic  and  nauseating  action.  For  the  act 
of  vomiting,  besides  other  bad  consequences,  causes  the  re- 
jection of  that  part  of  the  Antimonial  which  has  not  been 
absorbed.  By  the  operation  of  the  Nauseant  the  violent  ac- 
tion of  the  heart  in  high  fever  may  be  allayed.  It  is  often  of 
signal  efficacy,  most  especially  in  Pneumonia. 

Digitalis,  given  in  large  doses,  may  also  act  on  the  stomach, 
and  cause  vomiting.  This  operation  has  been  ascribed, — erro- 
neously, as  I think, — to  an  irritating  action  possessed  by  this 
drug.  But  in  smaller  doses  it  affects  the  heart  and  circula- 
tion powerfully,  without  producing  the  other  symptoms  of 
nausea.  It  depresses  the  action  of  the  heart.  Sometimes 
the  rapidity  of  the  beat  is  slightly  increased  at  the  first,  but 
the  pulse  at  the  same  time  is  weaker.  It  soon  becomes  slower, 
and  sometimes  irregular.  This  action  is  characteristic  of  a 
derangement  of  the  Vagus  nerve.  For  it  was  found,  in  some 
experiments  on  animals  made  by  M.  Weber,  that  when  the 
function  of  this  nerve  was  distiu’bed  by  mechanical  irritation, 
the  rate  of  the  heart  ivas  first  accelerated,  its  action  then  be- 
came slow  and  irregular, — and  finally  it  stopped.  There  can- 
not be  a greater  mistake  than  an  attempt  to  cxplaui  such  a 
derangement  by  supposing  tliis  medicine  to  exert  a primary 
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stimulant  action.  Coincident  with  the  quickening  of  the  pulse, 
there  is  a manifest  loss  of  power. 

Digitalis  is  especially  useful  in  dropsies  which  result  from 
an  obstruction  to  the  cardiac  circulation.  By  subduing  the 
action  of  the  heart,  it  relieves  that  congestion  of  the  vascular 
system  which  is  the  cause  of  the  eflPusion  of  serum.  But  it 
is  also  a Diuretic ; and  may  thus  too  relieve  the  loaded  vessels 
by  carrying  off  in  the  urine  some  of  the  water  of  the  blood. 

Such  is  an  outline  of  the  action  of  Special  Sedatives  to  the 
A^agus  nerve.  It  is  not  clear  whether  they  affect  that  nerve 
at  its  origin  in  the  brain,  or  whether  they  act  upon  the  extre- 
mities of  its  filaments,  (v.  page  91.) 

These  Sedatives  do  not  act  directly  upon  the  brain  itself. 
But  indirectly  they  may  affect  it,  Avhen  given  in  large  doses. 
For  by  depressing  the  action  of  the  heart  they  cut  off  the 
natirral  supply  of  blood  to  the  brain,  and  may,  by  so  doing, 
produce  delirium  and  convulsions.  They  tend  obviously  to  kill 
by  syncope.  Some  medicines  may  cause  syncope  by  an  action 
upon  the  brain.  General  Sedatives  may  do  so ; but  it  does  not 
appear  that  the  medicines  of  this  order  ever  act  in  this  way. 

Some  other  medicines  rest  very  closely  upon  the  confines  of 
this  order.  Squill  is  the  chief  of  these.  It  is  not  quite  clear 
whether  Squill  should  be  regarded  as  a Special  Sedative,  or 
considered  simply  as  an  irritant  Emetic  and  Eliminative.  It 
is  a valuable  Expectorant.  It  is  also  a Diuretic ; and  from 
the  analogy  of  its  operation  to  that  of  Digitalis  (vide  su2wa), 
and  because  if  appears  to  be  a specific  Emetic,  it  is  most  pro- 
bably a true  Neurotic. 

But  we  must  not  confound  with  Neurotics  those  medicines 
which  exert  a slow  operation  in  the  blood  which  results  at 
length  in  a nervous  affection.  This  may  take  place,  to  a 
greater  or  less  degree,  with  all  Catalytic  Hsematics.  Lead, 
which  is  anti-convulsive  and  astringent,  approaches  nearest 
of  all  to  the  recognized  nerve-medicines.  After  existing  for 

T 2 


276 


ACTION  OF  MEDICINE!?, 


some  time  in  the  blood,  it  produees  local  palsy,  particularly 
of  the  muscles  about  the  wrist ; and  it  sometimes  aflfeets  the 
sensory  nerves,  eausing  sharp  shooting  pains  in  the  limbs. 
These  nervous  symptoms  are  caused  by  the  accumulation  in 
the  system  of  the  poison  of  lead,  and  the  deterioration  of  the 
blood  which  is  thereby  produced.  In  the  case  of  the  palsy, 
we  cannot  certainly  say  whether  these  causes  operate  first  upon 
the  motor  nerves,  or  upon  the  muscles  themselves. 

Lead  certainly  has  some  tendency  to  affect  the  brain.  All 
kinds  of  brain  disorders  may  occur  in  cases  of  chronic  lead- 
poisoning. The  metal  has  been  found  in  the  brain  after 
death ; but  it  also  exists  at  the  same  time  in  other  parts  of 
the  body.  In  cases  of  Lead-colic  there  is  generaUy  a para- 
lysis of  the  muscular  fibre  of  a certain  portion  of  the  intes- 
tine. The  pain  of  the  disorder  is  caused  by  an  irritation  of  the 
nerves  of  the  part. 

Neurotics  are  medicines  which  tend,  immediately  they  enter 
the  blood,  to  be  discharged  from  it  upon  the  nervous  system. 
They  therefore  immediately  affect  the  latter.  Hsematics,  in 
small  doses,  pass  through  the  blood  without  exerting  any 
direct  effect  upon  the  nerves.  They  are  never  discharged 
upon  the  nervous  system  except  after  they  have  for^some  time 
existed  in  the  blood  in  such  quantity  as  materially  to  "litiate 
its  healthy  character.  Corrosive  poisons  affect  the  nerves  by 
a violent  revulsive  action ; and  are  not  to  be  considered  in  the 

same  category  as  medicines.  Thus  Lead  is  not  a true  Neu- 

* 

rotic,  but  a blood-medicine.  {Vide  page  178.) 

We  have  now  concluded  our  brief  review  of  the  action  of 
Neurotic  medicines.  Some  few  will  be  again  treated  of  in 
the  fourth  chapter.  The  views  of  their  operation  which  I 
have  wished  to  substantiate  are  in  many  cases  the  same  as 
those  which  are  generally  adopted,  in  some  cases  different 
from  them.  In  either  instance  I have  attempted  to  base 
them  on  observation,  or  on  simple  inductive  reasoning. 


NEUROTICS. 


277 


It  has  already  been  observed  that  these  uerve-medicines  are 
more  rapid  and  more  evanescent  in  their  action  than  those 
wliich  preceded  them.  They  are  unable,  as  a general  rule,  to 
produce  a permanent  effect.  When  such  a permanent  im- 
jjression  is  desired,  an  approach  to  it  can  be  made  by  a con- 
tinual repetition  of  the  dose,  by  which  a transitory  action 
may  be  constantly  renewed  and  kept  up.  In  other  cases  a 
mere  transitory  action  may  produce  a cure.  This  may  be  the 
case  in  a sudden  and  dangerous  emergency,  which  will  pass 
over  if  the  system  can  be  supported  tlu’ough  it,  but  which 
threatens  life  while  it  lasts.  Or,  in  Neuralgia,  if  the  irri- 
tability of  the  sensory  nerve  be  continually  blunted  by  the 
external  application  of  Aconite,  it  may  at  last  subside  alto- 
gether, and  a right  condition  of  things  be  restored.  The 
same  may  be  said  of  convulsive  disorders,  and  the  stimulant 
antispasmodics  which  are  used  to  control  them. 

Neurotics  are  mostly  employed  in  temporary  emergencies. 
In  such  cases  their  action  is  often  decisive  and  gratifying. 
V ital  action  may  be  restored  and  kept  up  j or  excess  of  ac- 
tion allayed.  Pain  may  be  suddenly  and  effectually  removed : 
delirium  or  convulsions  subdued.  Sleep  may  be  substituted 
for  wakefulness,  or  activity  for  toi’por.  By  these  powerful 
remedies  we  are  enabled  to  exert  an  immense  control  over 
the  varied  manifestations  of  nervous  force : and  may  often, 
when  we  wish  it,  substitute  one  condition  for  another  which 
is  the  reverse  of  it.  When  there  is  a deficiency  of  nervous 
force,  we  make  use  of  a Stimulant,  or  of  one  of  the  Inebriant 
Narcotics;  when  there  is  an  excess  of  the  same,  we  employ  a 
Sedative,  or  one  of  the  latter  two  Narcotic  orders. 

But  when  we  desire  to  quell  a long-standing  and  firmly- 
rooted  disorder,  which  is  not  displayed  by  violent  outwai’d 
manifestations,  but  is  nevertheless  working  fatally  within,  we 
must  then  call  to  our  aid  some  Haematic  medicine,  which 
alone  can  be  of  permanent  efficacy  in  such  a ease. 
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Prop.  IX. — That  a third  class  of  medicines,  called  Astrin- 
gents, act  by  passing  from  the  blood  to  muscular  fibre, 
which  they  excite  to  contraction. 

Although  this  class  of  Astringents  is  a small  and  compa- 
ratively unimportant  class,  yet  it  is  necessary  to  separate  it 
from  all  the  others,  because  the  medicines  which  compose  it 
are  completely  distinct  in  their  mode  of  operation.  They  do 
not  necessarily  act  in  the  blood,  although  many  Hsematics 
are  also  astringent.  They  do  not  pass  from  the  blood  to  the 
nerves.  They  do  not  always  act  by  passing  out  of  the  body 
through  the  glands.  Their  operation  is  peculiar,  but  it  is 
simple.  As  Neurotics  act  directly  on  nerve,  so  these  act 
directly  and  especially  on  muscular  fibre.  They  cause  this  to 
contract,  whether  it  be  striped  and  voluntary,  or  of  the  invo- 
luntary unstriped  kind.  • 

Their  action  is  more  readily  understood,  because  it  can 
actually  be  seen.  It  takes  place  out  of  the  body,  or  in  the 
body — externally,  or  internally.  Nearly  all  Astringents  have 
the  power  of  coagulating  or  precipitating  albumen.  By  virtue 
of  this  power  they  are  enabled  to  constrict  many  dead  animal 
matters.  They  afiect  fibrinous  tissues  in  a similar  chemical 
way.  But  they- seem  to  possess  a further  dynamical  influ- 
ence over  living  tissues,  which  possibly  depends  in  some  way 
on  this  chemical  property.  This  dynamical  influence  is,  as 
I have  said,  to  cause  the  contraction  of  muscular  fibre.  By 
this  all  their  operations  can  be  explained.  Taken  into  the 
blood  in  a state  of  solution,  they  pass  through  the  walls  of 
the  capillaries  to  the  muscular  tissue.  By  inducing  the  fibre 
of  the  voluntary  muscles  to  contract.  Astringents  may  brace 
the  system,  and  simulate  the  action  of  Tonics.  But  as  the 
contraction  of  voluntary  muscle  is  short  and  brief,  it  requires 
for  its  maintenance  a continual  excitation,  and  unless  the 
medicine  is  thus  continually  repeated,  the  tonic  efiect  suh- 
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sides.  But  Astringents  further  eontraet  involuntary  musele. 
This  eontraetion  is  slower,  and  more  durable  and  important 
in  its  results.  Unstriped  muscular  fibres  exist  in  the  middle 
coat  of  ai’teries,  in  the  walls  of  capillary  vessels,  in  the  lining 
of  the  ducts  of  glands  generally,  and  in  the  substance  of  the 
heart  and  the  coats  of  the  stomach  and  intestines.  Astrin- 
gents are  irritant  and  poisonous  in  large  doses.  But  in  small 
doses  they  constrict  and  stimulate  to  a healthy  condition  these 
tubes  that  contain  in  their  coats  the  unstriped  fibre.  By 
diminishing  the  calibre  of  the  capillary  vessels  generally,  they 
promote  health,  and  counteract  a lax  state  of  the  system.  By 
the  same  action  on  the  extreme  vessels,  they  prevent  hasmor- 
rhages.  By  constricting  the  ducts  of  the  glands  they  dimi- 
nish the  secretion  of  those  glands,  because  denying  it  an  exit. 
By  acting  on  the  stomach  and  intestines,  they  are  able  to 
give  them  tone,  to  diminish  their  secretions  when  excessive, 
and  thus  to  promote  digestion. 

Ha\nng  premised  this  general  view  of  their  action,  we  may 
now  proceed  to  prove  the  Proposition  in  which  it  is  stated, 
di\iding  it  first  into  four  minor  propositions. 

in.p.  1. — That  they  are  medicines  which  pass  into  the  blood. 
m.  p.  2. — That  they  have  the  power  of  causing  the  contraction 
of  muscular  fibre,  living  or  dead. 
m.  p.  3. — That  their  operation  is  to  diminish  secretion,  to  re- 
press haemorrhage,  and  to  give  tone  to  the  mus- 
cular system. 

m.  p.  4. — That  these  results  are  to  be  accounted  for  by  their 
action  on  muscular  fibre,  to  which  they  pass  from 
the  blood. 

These  assertions  are  an  extension  of  the  major  proposition, 
but  their  establishment  is  necessary  to  a correct  understand- 
ing of  the  latter.  Their  proof  is  comparatively  easy  and 
simple.  It  is  not  supposed  to  be  a certainty ; but  simply  to 
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amount  to  a strong  probability,  which  is  as  much  as  we  liave 
a right  to  expect  in  such  cases.  ' 

Astringents  constitute  the  third  class  of  medicines  which 
operate  on  the  system  after  being  introduced  into  the  sto- 
mach. Their  action  is,  however,  of  so  simple  a kind,  that  it 
may  be  exerted  on  the  external  surface  in  the  same  way  as 
in  the  interior  of  the  body.  It  will  be  seen  by  a reference  to 
the  table  of  medicines,  that  the  class  of  Astringents  is  there 
divided  into  two  orders. 

Astringentia. 

Ord.  1.  Astringentia  Mineralia. 

Ord.  2.  Astringentia  Vegetabilia. 

The  lists  of  these  orders  are  given  below.  With  regard  to 
the  first  minor  proposition,  it  has  already  been  proved  that 
most  of  these  medicines  pass  into  the  blood.  The  minerals 
included  in  the  first  order  have  already  been  noticed  as 
Haematic  medicines.  They  are  all  soluble  in  water.  They 
are  absorbed  in  the  stomach  and  intestines,  and  pass  into  the 
blood.  Many  of  them  pass  on  into  the  secretions.  The 
astringent  parts  of  the  vegetables  of  the  second  order  are  also 
soluble.  Tannic  acid  is  the  chief  of  them  ; it  is  simply  an 
Astringent ; it  has  been  found  in  the  blood,  w^here  it  changes 
into  Gallic  acid,  and  in  that  form  it  passes  into  the  secretion- 
of  urine. 

What  then  are  the  active  properties  of  these  medicines  ? 
They  have  all  a certain  chemical  power;  and  a certain  dy- 
namical power.  All  the  mineral  Astidngents  have  the  power 
of  precipitating  an  albuminous  solution.  So  also  do  Tannic 
acid,  Turpentine,  and  Creosote,  coagulate  albumen.  Tannic 
acid  precipitates  Gelatine  too.  The  dynamical  property, 
which  is  common  to  all  of  these  substances,  is  a power  of 
causing  the  contraction  of  muscular  fibre.  It  seems  to  de- 
pend somehow  on  the  chemical  power  just  mentioned;  for 
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Astringents  appear  to  constringe  fibrinous  as  well  as  albu- 
minous tissues  by  a eliemical  'aetion.  They  also  eoagulate 
fluids  and  diseliarges  wliieli  eontain  albumen. 

Wlien  the  solution  of  any  Astringent  is  applied  to  a fresh 
fibre  of  dead  musele  plaeed  under  the  mieroseope,  it  is  seen 
to  eontraet.  The  power  whieh  they  possess  in  eausing  the 
contraetion  of  Imng  bloodvessels  may  be  witnessed  in  a 
similar  way.  The  astringent  solution  may  be  applied  to  the 
web  of  a frog’s  foot^  eonfined  in  an  extended  position.  This 
web  is  traversed  in  all  directions  by  minute  ramifying  capil- 
laries ; and  these  are  found  gradually  to  diminish  in  calibre. 
In  the  same  way  as  the  mechanical  irritation  of  a small  artery 
will  act  upon  the  unstriped  muscular  fibre  contained  in  its 
coat,  and  thus  cause  the  vessel  to  contract  at  one  point ; so  it 
seems  that  an  Astringent,  by  a chemical  action  on  the  same 
muscular  tissue,  is  able  to  cause  the  capillary  vessels  seen 
under  the  microscope  to  contract  and  diminish  in  size.  At 
all  events  we  may  conclude,  both  from  actual  experiment  and 
from  a comparison  of  their  several  operations,  that  Astringents 
are  able  to  cause  the  contraction  of  muscular  fibre. 

In  the  third  minor  proposition  the  chief  results  of  their  ope- 
ration are  stated.  These  have  already  been  briefly  described. 

They  check  secretion.  They  are  thus  prescribed  when  any 
secretion  is  excessive.  The  Tannic  vegetables  are  given  in 
diarrhoea  j Nitrate  of  Silver  may  be  administered  in  Pyrosis ; 
Sulphuric  acid  in  profuse  perspirations ; Uva  Ursi  in  mucous 
flux  from  the  bladder. 

They  repress  luemorrhage.  Thus  Acetate  of  Lead  is  em- 
ployed in  hiemoptysis ; Creosote  and  Uva  Ursi  are  used  in 
hmmorrhage  from  the  stomach  or  bladder ; and  the  vegetable 
Astringents'  are  prescribed  in  Dysentery. 

They  give  tone  to  the  system.  They  do  this  Avhen  there 
exists  an  over-relaxation  of  the  solid  fibres  on  account  of  any 
depressing  cause,  by  exciting  tlic  muscles  to  a more  or  less 
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permanent  contraction,  and  by  constringing  the  capillary 
vessels  generally. 

In  the  fourth  place,  it  is  maintained  that  their  action  in  all 
these  instances  may  be  explained  by  a reference  to  their  power 
in  causing  the  contraction  of  muscular  fibre ; inasmuch  as  they 
are  found  to  diminish  the  calibre  of  certain  tubes  and  cavities, 
and  these  owe  the  contractility  which  they  possess  to  the 
muscular  fibre  which  is  contained  in  their  coats.  It  follows 
then  from  the  rule  of  local  access,  that  before  they  can  influ- 
ence these  tissues  they  must  pass  directly  to  them  from  the 
blood. 

Such  appears  to  be  the  simplest  and  the  most  rational 
explanation  of  the  action  of  Astringent  medicines. 

Ord.  I.  Mineral  Astringents. 

(Sulphuric,  Nitric,  and  Hydrochloric  acids.  Acetate  and 
Diacetate  of  Lead ; Sulphate  and  Sesquichloride  of  Iron ; 
Alum ; Sulphate  of  Zinc  ; Sulphate  of  Copper ; Bichlo- 
ride of  Mercury ; Nitrate  of  Silver.) 

These  medicines  have  already  been  noticed  among  Besto- 
rative  and  Catalytic  Haematics.  Their  Astringent  action  on 
muscle  is  of  much  less  moment  than  their  important  opera- 
tions in  the  blood.  Neither  is  it  theoretically  a matter  of  so 
much  difficulty ; for  it  appears,  as  we  have  seen,  to  admit  of  a 
simple  explanation. 

By  their  chemical  action  on  albumen,  these  substances 
coagulate  blood,  and  thus  act  in  a simple  way  as  styptics 
when  applied  to  bleeding  parts  externally.  They  form  pecu- 
liar insoluble  compounds  both  with  albumen  and  fibrine,  and 
it  is  probably  by  virtue  of  their  action  on  the  latter  that  they 
are  able  to  cause  the  contraction  of  muscular  fibre,  which  is 
a fibrinous  tissue.  The  constriction,  set  up  chemically,  is  ap- 
parently continued  and  propagated  by  the  vital  force  of  the 
muscle. 
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The  most  important  only  of  the  mineral  Astringents  are 
mentioned  above.  It  must  not  be  supposed,  when  their  che- 
mical actions  are  mentioned,  that  such  actions  are  always 
allowed  free  play  in  the  li^dng  and  circulating  blood.  They 
are  no  doubt  constrained  by  various  forces  from  operating 
there,  or  else  the  consequences  of  such  a disturbance  of  the 
condition  of  the  elements  of  the  blood  would  be  dangerous 
in  the  extreme.  {Vide  page  102.)  They  act,  before  entry  into 
tlie  blood,  on  mucous  membranes  and  external  parts ; and  on 
coming  out  of  the  blood,  on  the  terminal  capillary  vessels,  on 
the  ducts  of  glands,  and  on  the  mucous  membranes  again. 

Astringents  act  very  much  alike  on  external  parts;  only 
that  some  are  more  soluble  than  others,  and  some  excel  the 
rest  in  chemical  activity.  But  they  dilfer  considerably  in 
their  applicability  for  internal  use.  They  must  be  given  in 
such  quantity  that,  after  absorption  and  dilution  by  the  whole 
mass  of  the  blood,  they  may  still  be  capable  of  exerting  a 
perceptible  action  on  distant  parts.  A small  portion  of  one 
of  them  will  not  suffice  to  repress  haemorrhage,  or  to  diminish 
a superabundant  secretion. 

From  this  it  follows  that  the  mineral  acids.  Alum,  and  the 
salts  of  Iron,  are  the  only  Astringents  of  this  order  which  can 
in  all  cases  be  given  internally  with  advantage.  For  being 
comparatively  innocuous,  they  can  be  safely  prescribed  in  the 
quantity  required  ; whereas  the  other  mineral  Astringents  are 
poisonous  substances,  which  cannot  be  given  in  large  doses 
without  considerable  danger. 

Of  the  mineral  acids.  Sulphuric  acid  is  the  best  Astringent. 
Phosphoric  acid  is  seldom  or  never  used  as  an  Astringent. 
We  might  Indeed  have  supposed  it  to  be  inapplicable,  from 
the  fact  that  it  forms  soluble  compounds  with  albumen  and 
fibrine, — instead  of  coagulating  these  substances,  like  the  other 
mineral  acids. 

Sulphuric  acid  is  a Restorative  Haematic;  and,  when  given 
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in  small  closes^  may  remain  in  the  bloody  and  not  pass  out 
tlirongh  the  glands.  It  acts  first  upon  the  mucous  surface 
of  the  stomach.  When  there  is  a relaxation  of  this  mucous 
membrane,  as  in  many  cases  of  atonic  dyspepsia,  with  a large 
formation  of  flatus,  and  an  over-secretion  of  the  gastric  fluid, 
this  acid  may  be  very  serviceable.  It  tends  to  correct  these 
evils  by  a topical  action.  In  cases  of  Pyrosis,  where  there  is 
an  alkaline  reaction  in  the  vomited  fluid,  as  sometimes  occurs. 
Sulphuric  acid  is  stiU  more  peculiarly  applicable,  because  it 
further  acts  chemically  in  neutralizing  this  alkali.  ^^Tien 
given  in  larger  doses,  the  acid  cannot  remain  in  the  system, 
but  must  be  excreted  from  it  by  the  glands.  In  passing 
through  them  it  tends  to  act  as  an  Astringent  by  corrugating 
and  diminishing  in  calibre  their  minute  ducts,  and  thus  de- 
creases the  amount  of  the  secretion.  But  it  does  not  act  on 
all  glands  alike.  Dr.  Bence  Jones  has  found  that  it  seldom 
passes  out  into  the  urine.  It  therefore  does  not  sensibly  di- 
minish the  secretion  of  urine.  It  is  probably  excreted  partly 
by  the  skin,  and  partly  by  the  bowels  j for  it  diminishes  the 
amount  of  the  sweat  in  profuse  perspiration,  and  of  the  faeces 
in  diarrhoea.  Sulphuric  acid  is  free  before  entrance  into  the 
blood,  and  after  expulsion  from  it  into  the  secretions.  Thus 
at  these  periods  it  acts  as  an  Astringent.  But  while  in  the 
blood  it  combines  with  the  alkali  contained  in  that  fluid,  and 
forms  a salt  which  is  not  astringent.  So  that  when  it  dimi- 
nishes any  secretion,  this  is  nearly  tantamount  to  a proof 
that  it  is  actually  excreted  by  the  gland  which  forms  that 
secretion.  It  acts  on  mucous  membranes  generally,  being 
probably  excreted  in  small  quantities  by  those  which  are  re- 
mote from  the  stomach.  It  is  not  of  use  in  cases  of  luemor- 
rhage,  except  when  the  bleeding  takes  place  from  some  mucous 
membrane.  It  is  thus  given  with  more  or  less  advantage  in 
Hsematcmesis,  Haemoptysis,  Melaena,  and  chronic  Dysentery — 
i.  e.  in  haemorrhage  from  the  raucous  surfaces  of  the  lungs,  sto- 
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mach,  and  bowels.  It  diminishes  excessive  excretion  from  the 
bowels.  It  is  thus  often  of  great  use  in  Diarrhcea^  and  will  cure 
cases  that  have  proved  intractable  to  other  remedies.  It  may 
even  be  of  service  in  Cholera^  especially  in  the  early  stages^ 
when  large  and  repeated  doses,  properly  diluted  with  water, 
should  be  boldly  administered. 

Alum  is  a universal  Astringent,  acting  more  or  less  on  all 
parts  of  the  body,  and  diminishing  all  secretions.  It  is  a very 
useful  remedy  in  all  cases  where  Astringents  are  required.  It 
does  not  seem  to  be  impaired  in  power  while  in  the  blood,  as 
is  the  case  with  Sulphuric  acid ; and  is  therefore  applicable  in 
all  heemorrhagic  cases.  It  has  been  highly  recommended  in 
the  case  of  lead  colic,  and  seems  to  operate  in  this  instance 
by  stimulating  to  contraction  the  muscular  fibre  of  a paralyzed 
portion  of  the  intestine. 

The  astringent  salts  of  Iron  are  less  active  in  this  kind  of 
influence  than  the  medicines  already  referred  to.  They  have 
very  little  action  on  the  glands.  But  in  cases  of  hsemorrhage 
they  are  particularly  appropriate,  for  in  addition  to  their 
astringent  action  they  tend  to  restore  the  deficient  red  colour- 
ing matter  of  the  blood.  In  many  such  instances  the  Sul- 
phate  or  the  Sesquichloride  of  Iron  may  be  advantageously 
prescribed  along  with  Sulphuric  acid. 

Acetate  of  Lead  is  used  internally  as  an  Astringent,  but 
being  a more  dangerous  remedy  than  the  medicines  above 
mentioned,  it  requires  greater  care  in  its  application.  It 
should  not,  if  possible,  be  used  for  long  together.  When  it 
has  been  for  some  time  prescribed,  the  blue  line  at  the  edge 
of  the  gums,  which  is  characteristic  of  a saturation  of  the 
system  by  the  poison  of  lead,  will  indicate  that  its  further 
administration  is  unadvisable.  The  Acetate  of  Lead  is  much 
esteemed  as  an  Astringent  in  the  case  of  Hmmoptysis.  It 
is  frequently  combined  with  Opium,  in  spite  of  the  chemical 
decomposition  which  follows  the  admixture.  But  it  must 
certainly  not  be  prescribed  with  Alum. 


286 


ACTION  OF  MEDICINES, 


The  soluble  salts  of  Silver,  Zinc,  and  Copper,  and  the  Bi- 
chloride of  Mercury,  are  used  with  advantage  as  external 
Astringents,  but  can  seldom  be  prescribed  internally  so  as  to 
act  in  this  way,  because  they  are  poisonous  when  given  in  any 
quantity.  The  Sulphates  of  Zinc  and  Copper  have,  how^ever, 
been  occasionally  used  in  diarrhoea. 

When  thus  applied  as  Astringents  externally,  their  solutions 
must  be  very  dilute,  for  all  the  mineral  Astringents  are  caustic 
and  corrosive,  destroying  texture,  when  in  the  solid  state,  or 
in  strong  solutions.  These  solutions  may  be  apphed  to  any 
part  of  the  surface  of  the  sldn  or  mucous  membrane,  when 
relaxed,  inflamed,  or  ulcerated.  Their  operation  is  simple  and 
obvious.  When  one  of  them  is  applied  to  an  inflamed  gye,  or 
to  a red  ulcerated  sore,  that  is  turgid  with  blood  and  dis- 
charges an  unhealthy  matter,  it  tends  to  promote  the  contrac- 
tion of  the  dilated  vessels,  and  thus  dispels  the  congestion  and 
diminishes  the  discharge. 

Various  other  substances  have  wrongly  obtained  the  title  of 
Astringents,  regard  being  had  only  to  the  result  of  their  ope- 
ration, and  not  to  the  mode  in  which  it  is  produced.  Thus 
Chalk  is  often  of  benefit  in  diarrhoea.  It  acts  both  by  me- 
chanically absorbing  irritating  fluids,  and  protecting  the  sur- 
face of  the  bowel,  and  by  chemically  neutralizing  an  acid 
matter  by  which  the  ii’ritation  is  maintained.  And  when 
applied  to  the  surface  of  inflamed  ulcerated  parts,  it  does  good 
by  absorbing  the  discharge,  and  protecting  from  the  contact 
of  air.  Thus  its  action  in  both  cases  is  very  different  from 
that  of  the  true  Astringents.  Probably  the  same  is  the  case 
with  Nitrate  of  Bismuth,  (v.  p.  92.) 

The  action  of  some  of  the  minerals  above  named,  when  ap- 
plied externally  in  the  solid  state,  as  caustics,  must  not  be 
confounded  with  their  astringent  power.  Its  efficacy  depends 
upon  the  revulsive  effect  which  follows  a local  destruction  of 
tissue.  An  astringent  stimulates  vital  action;  a caustic  de- 
stroys it. 
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Ord.  II.  Vegetable  Astringents. 

(Tannic  Acid.  Gallic  Acid.  Kino ; Catechu ; Logwood ; 
Oak-galls ; Rhatany ; Bistort ; Pomegranate-rind ; Rose- 
leaves;  Uva  Ursi;  Tormentil.  Creosote.  Turpentine?) 

Tannic  Acid,  Gallic  Acid,  and  Creosote  are  the  three  chief 
Vegetable  Astringents.  To  the  two  first  the  vegetable  sub- 
stances above  enumerated  appear  to  owe  their  efficacy.  All 
contain  Tannic  Acid,  or  some  modification  of  it ; and  Oak- 
galls  contain  also  Gallic  Acid. 

The  relative  efficacy  of  these  aetive  prineiples  may  be 
summed  up  in  a few  words.  Tannic  and  Gallic  Acids  may 
generally  be  used  with  great  advantage  in  all  cases  in  which 
Astringents  are  required.  When  applied  externally.  Tannic 
Acid  is  the  most  powerful;  but  for  internal  administration 
Gallic  Acid  is  the  best.  The  reason  of  this  will  presently  ap- 
pear. Creosote,  being  a powerful  Neurotic,  cannot  be  em- 
ployed to  act  on  distant  parts,  but  is  appropriate  in  cases  of 
hsemorrhage  from  the  surface  of  the  stomaeh. 

I have  already  said  that  I conceive  the  astringent  powers 
of  these  substances  to  depend  very  much  upon  their  chemieal 
affinities.  Tannic  Acid  precipitates  both  Albumen  and  Ge- 
latine. Creosote  also  coagulates  Albumen.  But  Gallic  Acid 
does  not  affect  either  of  them. 

' Tannic  Acid  does  not  seem  to  be  a simple  substanee.  When 
boiled  with  acids,  or  with  alkalies,  it  yields  Gallie  Aeid  and  a 
brown  matter.  Tannic  and  Gallic  Acids  yield  the  same  set 
of  products  when  submitted  to  destructive  distillation.  And 
it  appears  likely,  from  the  researehes  of  M.  Braconnot,  that 
Tannic  is  a compound  acid  consisting  of  Gallic  Acid  in  com- 
bination with  the  elements  of  grape-sugar.  Three  atoms  of 
Tannic  Acid  are  together  equivalent  to  six  atoms  of  Gallic 
Acid  and  one  of  grape-sugar.  When  the  solution  of  the 
former  acid  is  heated  in  the  ah,  or  taken  into  the  liuman  sys- 
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tcm,  tlie  elements  of  grape-sugar  are  oxidized  into  Carbonic 
Acid  and  water^  and  Gallic  Acid  is  set  free.  (Vide  Chap.  IV. 
At'L  Tannic  Acid.) 

It  is  thus  Gallic  Acid  which  passes  out  into  the  secretions^ 
after  exerting  an  astringent  action  at  distant  parts  of  the  system. 
And  as  the  Tannic  Acid  loses  weight  by  the  decomposition,  it 
follows  that  a dose  of  Gallic  Acid  produces  a greater  effect  as 
a medicine  than  an  equal  amount  of  tbe  other.  Thus  one  as- 
certained fact  is  cleared  up  by  these  chemical  considerations, 
— but  other  mysterious  points  remain  still  to  be  explained. 

Gallic  Acid  does  not  precipitate  albumen,  and  is  of  little 
use  as  an  Astringent  when  applied  to  external  parts ; but  it 
is  vei’y  efl&cacious  when  given  internally.  Tannic  Acid,  which 
is  equivalent  in  composition  to  a combination  of  Gallic  Acid 
with  a saccharine  matter,  is  a valuable  external  Astilngeut. 
A fm'ther  chemical  discovery  has  been  made,  which  appears  to 
bear  upon  these  facts.  M.  Pelletier  has  found  that  a mixture 
of  a solution  of  Gallic  Acid  with  one  of  Gum  will  precipitate 
albumen,  although  neither  of  them  will  afPect  it  separately.* 

Gum  has  the  same  composition  as  common  sugar ; and 
grape-sugar,  or  a material  containing  the  same  elements,  is 
known  to  be  continually  forming  in  the  blood,  (v.  page  II7.) 
Thus  it  is  likely  that  Gallic  Acid  may  act  along  vdth  this  sac- 
charine matter  in  the  blood,  and  by  this  acquire  chemically  an 
astringent  power,  which  it  is  not  able  to  exert  on  external 
parts,  because  then  isolated.  But  the  saccharine  matter  is  re- 
quired in  the  system  for  special  pm’poses,  and  thus  Gallic  Acid 
passes  out  into  the  secretions  alone. 

It  seems  probable,  when  Tannic  Acid  is  given,  that  it  is  not 
decomposed  into  its  constituent  parts  until  it  has  to  be  sepa- 
rated from  the  blood  by  the  glands. 

These  two  compounds,  and  the  vegetable  substances  that 
contain  them,  are  used  in  diarrhoea,  and  m all  hiemorrliagic 
* Turner’s  Chemistry,  7th  edit.,  p.  995. 
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cases.  To  climinisli  sweating,  Tamiic  is  inferior  to  Snlplmric 
Acid ; but  to  act  as  a remote  Styptic,  it  is  preferable  to  tlie 
other.  Tannic  and  Gallic  Acids  diminish  secretions  generally ; 
they  are  very  useful  in  cases  of  haematuria,  where  Sulphuric 
Aeid  is  all  but  useless. 

Creosote  is  a Sedative,  and  cannot  be  well  given  in  such 
large  doses  as  to  act  upon  distant  parts.  In  cases  of  haemate- 
mesis  it  acts  topically  on  the  surface  of  the  stomach  in  a 
double  way,  diminishing  the  haemorrhage  by  its  astringent 
power  over  the  vessels,  and  quieting  the  nervous  irritation  by 
which  the  vascular  excitement  is  often  maintained.  In  can- 
cerous eases  the  bleeding  can  never  be  permanently  stopped. 

This  concludes  the  list  of  Astringent  medicines. 

Certain  stimulant  Eliminatives  are  employed  for  the  pur- 
pose of  checking  mucous  fluxes,  and  so  far  simulate  the  action 
of  true  Astringent  medicines.  Thus  we  administer,  with  more 
or  less  advantage.  Aromatics  in  diarrhoea;  Cubebs,  Copaiba, 
and  Turpentine,  in  gonorrhoea ; and  Balsam  of  Peru,  and  other 
oleo -resins,  in  catarrhal  afiections.  These  medicines  may  aet 
upon  and  pass  through  the  glands  of  the  several  mucous  sur- 
faces which  they  afiect ; while  so  doing,  they  may  stimulate 
the  healthy  function  and  secretion  of  the  gland,  and  cause  it  to 
displace  the  morbid  one.  Dr.  Williams  thinks  that  they  first 
cause  dilatation  of  the  vessels  of  a gland,  and  that  this  is  fol- 
lowed by  contraction.  There  is  no  apparent  reason  why  the 
latter  effect  should  succeed  the  former.  But  supposing  con- 
traction to  take  place  in  this  way,  then  these  medicines  would 
be  true  Astringents.  But  it  cannot  be  so,  for  they  do  not 
diminish  any  of  the  natural  secretions,  but,  on  the  contrary, 
increase  them.  Turpentine,  Cubebs,  and  Copaiba,  are  Diu- 
retics, and  it  is  possible  that  while  passing  out  in  the  urine 
they  may  simply  stimulate  the  mucous  surface  of  the  inflamed 
\irethra,  and  excite  it  to  a healthy  action. 

These  volatile  oils  arc  probably  incapable  of  exerting  a true 
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astringent  action.  But  it  sliould  be  observed  that  Turpentine, 
when  in  large  proportion,  coagulates  albumen.  And  on  the 
supposition  that  it  is  really  an  Astringent,  Turpentine  has  been 
often  prescribed  as  a remedy  for  luemorrhages  in  different 
parts  of  the  body.  But  it  has  very  much  disappointed  the 
expectations  that  were  entertained  of  its  efficacy. 

General  Stimulants  may  act  indirectly  as  styptics  to  a mu- 
cous surface,  when  relaxed  and  bleeding  on  account  of  an 
atonic  condition  of  the  nerves  by  which  the  contraction  of  the 
minute  vessels  is  maintained. 

Alcohol,  in  large  quantity,  coagulates  albumen,  and  it  may 
thus  act  as  a true  Astringent  when  applied  externally. 

Some  Neurotic  medicines  diminish  secretions  in  a way 
which  is  not  well  understood.  The  chief  of  these  is  Opium, 
which  particularly  diminishes  the  secretion  of  the  bowels. 
Attempts  have  been  made  to  explain  this  by  an  influence  pos- 
sessed by  Morphia  on  the  process  of  Endosmosis,  but  they  are 
not  satisfactory.  It  is  certain  that  it  is  not  a true  Astringent. 
It  is  not  externally  styptic,  and  does  not  coagulate  albumen. 
Some  little  light  may  perhaps  be  thrown  upon  the  matter  by 
a consideration  of  the  other  operations  of  Opium ; but  it  is 
difficult  to  explain  it  decisively  in  any  way. 

Prop.  X. — That  a fourth  class  of  medicines,  called  Elimina- 
TiVEs,  act  by  passing  out  of  the  blood  through  the  glands, 
which  they  excite  to  the  performance  of  their  functions. 

In  this  Fourth  Class  are  included  all  the  medicines  which 
tend  in  a direct  manner  to  increase  secretion.  They  have 
received  various  appellations  : some  authors  have  called  them 
special  Stimulants ; others,  as  Dr.  Duncan,  have  named  them 
Evacuants ; while  Dr.  Pereira  entitles  them  Eccritics. 

The  mode  of  operation  of  Eliminative  medicines  is  a matter 
of  considerable  importance,  and  its  consideration  will  require 
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US  first  to  make  some  inquiry  into  the  charaeter  and  functions 
of  tliose  important  glandular  organs  which  they  are  said  to 
excite  to  action. 

The  rational  explanation  of  the  process  of  elimination  or 
secretion  has  been  in  all  ages  of  science  a favourite  topic  for 
speculators  and  theorists, — sound  or  unsound  in  their  views 
according  to  the  light  that  was  given  to  them.  With  regard 
to  its  essential  nature,  and  its  immediate  bearing  on  the  cure 
of  disease,  the  subject  has  been  generally  understood  with  to- 
lerable clearness.  From  the  time  of  Hippocrates  downwards, 
the  use  of  Evacuants  in  the  treatment  of  fevers  and  other  dis- 
orders has  been  recognized,  and  their  efficacy  usually  explained 
by  supposing  that  they  caused  the  passage  out  of  the  body 
through  the  glands  of  certain  matters  that  were  formed  in  the 
blood,  but  ought  not  to  remain  in  it. 

This  view  was  more  particularly  insisted  on  towards  the 
close  of  the  seventeenth  century  by  Dr.  Thomas  Sydenham ; 
and  again  at  the  commencement  of  the  eighteenth  by  Dr. 
A.  Pitcairn,  in  an  Essay  on  the  use  of  Evacuants  in  Fevers. 
These  both  had  observed  that  fevers  and  other  disorders  had 
mostly  a particular  tendency  to  pass  off  ■with  an  increase  in 
one  or  more  of  the  secretions ; and  they  drew  from  this,  and 
from  the  results  of  their  experience,  that  in  stimulating  and 
urging  this  secretion,  the  physician  would  be  doing  his  best 
to  promote  a cure.  (Vide  page  43.)  More  Recently  the  same 
idea  has  been  followed  up  by  Cullen,  Hamilton,  and  others. 

This  theory  is  not  in  our  immediate  province.  Though 
l)ased  upon  reasonable  grounds,  it  has  perhaps  been  too  uni- 
versally applied.  It  will  suffice  now  if  we  assume  that  reme- 
dies whose  action  is  to  increase  the  amount  of  secretion  have 
often  an  important  bearing  on  the  cure  of  disease.  We  have 
only  to  inquire  into  their  manner  of  action.  As  a preliminary 
stej),  there  is  one  general  law  of  secretion  which  it  is  of  im- 
portance that  we  should  clearly  lay  down.  It  is  this  : it  is 
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the  especial  olFice  of  each  gland^  or  set  of  glands,  to  secrete 
from  the  blood  particular  materials,  and  to  pass  them  out  of 
the  body.* 

It  follows  from  this  law  of  selective  secretion,  that  when 
any  morbid  substance  or  product, — or  anything  which  is  in 
the  system,  but  cannot  naturally  remain  there, — has  to  pass 
out,  it  prefers  to  pass  by  some  glands  rather  than  by  others. 
It  must  be  remembered  that  the  glands  afford  the  only  means 
by  which  a substance  can  make  its  exit  from  the  blood.  We 
are  still  much  in  the  dark  as  to  the  rationale  of  this  force  or 
attraction,  by  which  particular  matters  are  drawn  towards  each 
gland. 

Dr.  Pitcairn,  a great  man  for  the  age  in  which  he  lived, — 
a man  of  original  thought  and  natural  genius, — gives  us,  in  his 
Essay  on  the  Circulation  of  the  Blood,  a learned  account  of 
three  theories  on  this  matter  which  were  in  vogue  at  his  time. 
They  are  of  importance,  as  showing  that  the  fact  was  then 
very  clearly  recognized,  however  dubious  the  explanation  of  it 
might  be.  One  party  supposed  that  there  was  in  each  gland 
a certain  material  stored  up,  which  prevented  the  passage 
through  to  itself  of  any  substance  that  was  not  like  it ; just 
as  when  a sheet  of  paper  is  steeped  in  oil,  oil  only  wdll  pass 
through  it,  and  not  water.  A second  party,  called  the  Chy- 
mieal  party,  supposed  that  there  must  be  in  the  immediate 
neighbourhood  of  each  gland  a subtle  fluid  or  ferment,  whose 
tendency  and  office  it  was  to  form  and  separate  from  the  blood 
the  materials  which  that  gland  had  to  secrete.  A third  set  of 
physicians  armed  themselves  with  mathematics  and  with  the 
newly-discovered  principles  of  Newton,  and  actually  worked 
out  formulaj  and  equations  wherewith  to  support  their  argu- 

* I do  not  here  mean  to  imply  that  the  products  of  the  actions  of  all 
glands  are  destined  for  excretion.  It  is  probable  that  the  bde  and  some 
other  secretions  are  partly  re-absorbed  into  the  blood.  But  we  arc  uow 
concerned  only  with  the  function  of  glands  as  emunctories. 
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nients.  They  had  strong  and  perhaps  reasonable  ideas  as  to 
the  definite  shapes  of  atoms.  They  averred  that  eaeh  gland 
was  to  be  compared  to  a sieve  or  strainer,  having  in  it  pores 
of  a particular  size  and  certain  geometrical  shape,  and  that 
each  secreted  atom  could  only  pass  through  a pore  that  would 
exactly  coincide  in  size  and  figure  with  itself. 

The  first  two  of  these  theories  Dr.  Pitcairn  disputed,  and 

treated  with  high  disdain.  The  third  he  accepted  in  a modi- 

• \ 

tied  form.  He  supposed  that  the  vessels  in  the  glands  ended 
in  small  open  mouths,  always  circular,  but  differing  in  dia- 
meter in  different  glands,  so  that  each  would  only  admit  the 
passage  of  a particle  whose  diameter  approached  a certain  sum. 
Thus  he  supposed  that  each  secretion  would  consist  only  of  cer- 
tain peculiar  particles.  Possibly  Dr.  Pitcairn  forgot  that  small 
particles  would  seldom  hesitate  to  pass  through  large  holes. 

We  may  perhaps  feel  inclined  to  make  light  of  these  crude 
speculations  of  the  philosophers  of  the  eighteenth  century ; we 
may  be  disposed  to  smile  at  the  idea  of  vessels  with  open 
mouths,  and  of  glands  which  are  riddled  with  holes  like  the 
buckets  of  the  Danaides ; but  we  must  after  all  confess  that  if 
at  the  present  day  we  have  swept  away  these  notions,  we  have 
certainly  added  nothing  in  their  stead,  nor  can  we  explain  this 
matter  at  all  more  clearly  than  our  predecessors  a century  and 
a half  ago. 

The  fact,  however,  is  plain,  however  vainly  we  may  try  to 
account  for  it.  It  is  an  established  rule,  to  which  there  are  few 
exceptions,  that  each  substance  which  is  formed  in  the  blood 
and  has  to  pass  out  of  the  body,  tends  to  pass  out  through 
some  particular  glands ; that  it  is  the  particular  function  of 
the  kidneys  to  excrete  water,  urea,  uric  acid,  and  certain  salts ; 
that  it  is  the  especial  office  of  the  bowels  to  excrete  certain 
effete  matters  and  gases ; and  that  it  is  the  peculiar  province 
of  the  liver  to  excrete  fatty  matters,  cholesterine,  taurine,  and 
choleatc  (or  cholalate)  of  soda. 
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Water,  being  the  neeessary  solvent  of  the  solid  matters  in 
all  the  fluid  secretions,  is  secreted  in  greater  or  less  quantity 
by  all  the  important  glands.  The  kidneys  arc  the  chief  emunc- 
tories  of  water, — i.  e.  they  have  to  separate  it  from  the  blood 
when  it  has  entered  in  an  unnatural  amount.  But  in  the  ex- 
cretion of  water  there  exists  a compensating  relation  between 
the  skin,  kidneys,  and  bowels, — particularly  between  the  two 
former.  So  that  when  water  is  not  properly  excreted  by  the 
kidneys,  it  may  pass  out  by  the  skin,  and  vice  versa.  It  is 
weU  known  that  this  change  may  be  determined  by  several 
circumstances,  particularly  by  the  conditions  of  heat  and  cold, 
or  moisture  and  dryness.  The  relation  between  the  function 
of  the  skin  and  kidneys  applies  also  to  other  fluid  and  solid 
substances,  as  will  be  seen  when  we  consider  the  medicines 
which  act  upon  these  glands. 

Now  this  law  of  selective  secretion  applies  not  only,  as  it 
seems  to  me,  to  substances  which  in  the  course  of  nature  are 
formed  in  the  blood,  and  have  to  be  excreted  from  it,  but  also 
to  other  matters  which  have  been,  as  it  were,  accidentally  in- 
troduced from  without,  and  which,  being  in  the  system,  cannot 
properly  remain  there.  Thus  it  would  apply  to  all  medicinal 
bodies  which  have  passed  from  the  stomach  into  the  blood, 
and  which,  not  being  natural  constituents  of  that  fluid,  must 
again ‘pass  out  of  it. 

So  that  although  it  is  often  laid  down  that  medicines  acting 
on  the  glands  do  so  simply  by  passing  along  in  the  blood,  and 
stimulating  them  as  they  go  by,  I regard  this  as  a needless 
complication  of  the  subject,  and  a thing  which  is  wholly  udth- 
out  proof.  In  fine,  I am  brought  to  the  opinion  which  I have 
laid  down  in  the  Tenth  Proposition,  and  which  I have  now  to 
establish  as  well  as  my  space  will  permit.  The  atfirmation 
may  he  thus  divided  into  minor  propositions : — 
m.  p.  1. — That  Eliminatives  are  medicines  which  pass  into  the 
blood. 
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m.  p.  2. — That  they  cannot  remain  there^  but  must  pass  out 
of  the  body. 

m.  p.  3. — That  in  so  doing,  they  tend  to  pass  out  by  some 
glands  more  than  by  others. 

m.  p.  4. — That  the  result  of  their  passage  thi’ough  a gland  is 
to  increase  its  secretion. 

ni.  p.  5. — That  they  are  of  use  when  the  state  of  the  system 
requires  that  the  function  of  a gland  should  be 
restored  or  promoted. 

What  I wish  to  prove  is,  that  a medicine  increases  secretion 
simply  by  being  itself  secreted ; that  while  passing  through  a 
gland  it  stimulates  the  secreting  cells,  and  rouses  them  to  a 
proper  performance  of  their  natural  function ; that  each  eli- 
minative medicine  has  a tendency  towards  particular  glands, 
and  increases  the  secretion  of  those  glands ; and  thus,  as  far 
as  our  information  on  the  subject  extends,  we  find  that  Cathar- 
tics are  excreted  from  the  blood  by  the  glands  of  the  bowels, 
and  pass  out  with  the  fieces ; that  Diuretics  are  to  be  disco- 
vered in  the  urine.  Diaphoretics  in  the  sweat,  and  those  Ex- 
pectorants which  are  volatile  may  be  detected  in  the  odour  of 
the  breath. 

Any  material  which  is  naturally  eliminated  would  act  as  an 
eliminative  medicine.  Thus  if  a drachm  of  Urea  be  dissolved 
in  water,  and  injected  into  the  veins  of  a dog,  it  causes  copious 
urination,  which  continues  until  the  whole  is  excreted.  Lactic 
acid  is  a diaphoretic.  In  Rheumatism  the  sweat  is  largely 
increased,  because  an  excess  of  lactic  acid  is  formed  in  the 
blood.  These  instances  well  illustrate  the  argument. 

Further,  we  find  that  when  an  eliminative  medicine  is 
diverted  from  the  gland  by  which  it  usually  passes  out,  it  no 
longer  augnlents  the  secretion  of  that  gland.  Dr.  Ward  gives 
an  interesting  case  of  a woman  who  was  never  purged  by 
Ca.stor-oil,  but  in  whom  the  oil  exuded  from  the  skin,  and 
acted  as  a Diaphoretic.  And  it  is,  as  I have  said,  well  known 
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that  the  conditions  of  cold  and  exercise  will  cause  a Diapho- 
retic_,  in  most  cases^  to  act  on  the  kidneys,  because  it  is  then 
excreted  by  them.  For  the  same  reason,  warmth,  confine- 
ment, and  rest,  will  induce  a Diuretic  medicine  to  act  on  the 
skin. 

Thus  if  it  be  shown,  on  the  one  hand,  that  Eliminative  me- 
dicines themselves  pass  through  the  glands  Avhose  secretions 
they  augment ; and,  on  the  other  hand,  that  when  they  do 
not  pass  through  them,  they  do  not,  as  a general  rule,  aug- 
ment their  secretion, — it  may  then  fairly  be  presumed  that 
they  operate  by  so  passing  through. 

I assert,  then,  that  medicines  which  stimulate  secretions 
are  themselves  secreted.  But  the  converse  of  this — i.  e.  that 
all  medicines  which  are  secreted  at  the  same  time  increase 
secretion, — though  it  holds  good  in  the  main,  is  not  invari- 
ably true.  There  are  two  chief  exceptions  to  it.  These  are 
Astringents  and  Hypersemics. 

When  an  Astringent  passes  through  a gland,  it  tends,  by  its  natural 
force,  to  decrease  secretion,  and  to  cause  constriction  of  the  ducts.  Thus 
Uva  ursi  may  decrease  the  amount  of  the  urine,  although  it  sometimes 
does  the  opposite  ; in  which  case  the  eliminative  may  be  said  to  surmount 
the  astringent  tendency.  So  also  Catechu,  Kino,  and  Sulphui-ic  acid 
decrease  the  secretion  of  the  intestinal  glands.  But  general  Astringents' 
are  not  always  glandular  Astringents.  Thus  the  mineral  aeids  act  as 
Diirretics. 

By  Hypersemics  I mean  medicines  which  produce  congestion.  Power- 
ful Eliminatives  do  this  when  given  in  excess,  simply  by  exciting  ex- 
cessive action.  Now  it  is  a general  rule  that  congestion,  however  caused, 
diminishes  the  secretion  of  a gland.  Thus  congestion  of  the  hver  pro- 
duces jaundice  ; congestion  of  the  kidney,  ischuria.  After  scarlatina, 
when  the  kidneys  are  suddenly  called  upon  to  eliminate  a morbid  ma- 
terial from  the  blood,  congestion  of  the  glands  may  be  caused : the 
urine  is  diminished,  and  dropsy  results. 

Cantharides  and  Turpentine  are  Diuretics.  They  increase  the  urine 
when  taken  in  moderate  doses ; but  when  in  an  over-dose,  they  diminish 
it,  and  may  cause  painful  strangury,  with  an  almost  total  suppression 
of  the  secretion.  The  explanation  of  such  an  action  is  obvious.  Con- 
gestion is  caused  by  the  excessive  action.  In  the  same  way  we  find 
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that  a large  dose  of  Mercury,  naturally  a Cholagogue,  may  produce 
jaundice,  by  causing  congestion  of  the  liver.  This  fact  has  been  ob- 
served by  Dr.  Graves,  of  Dubbn.  But  it  does  not  follow  from  this,  as 
argued  by  Dr.  H.  Jones,  that  Mercury,  rightly  administered,  does  not 
increase  the  secretion  of  bile,  and  stimulate  the  hepatic  function. 

In  all  cases,  then,  in  which  observations  have  been  made, 
we  find  that  an  Eliminative  medicine  is  secreted  by  the  gland 
Avhich  is  stimulated  by  it,  and,  in  most  cases,  that  a medicine 
which  is  excreted  by  a gland  tends  to  increase  its  particular 
secretion. 

Having  made  this  general  statement  of  the  case,  I must 
attempt  a more  particular  and  detailed  proof.  I will  treat  in 
turn  of  the  above  minor  propositions,  as  applicable  to  the  fol- 
lowing orders  of  Eliminative  medicines  : — 

Class  IV.  Eliminantia. 

Ord.  1.  Sialagoga. 

Ord.  2.  Expectorantia. 

Ord.  3.  Cathartica. 

Ord.  4.  Cholagoga. 

Ord.  5.  Diaphoretica. 

Ord.  6.  Diuretica. 

* 

They  are  enumerated  nearly  in  the  order  of  the  glands, 
from  above  downwards,  in  the  human  body.  I have  not  enu- 
merated Errhines,  because  the  medicines  which  are  used  to 
increase  the  nasal  mucus  are  merely  topical  irritants,  and  not 
true  Eliminatives. 

Of  Emetics  I have  already  spoken.  Some  are  Neurotics, 
acting  from  the  blood  on  the  nervous  system  ; others  are  local 
irritants.  They  also  are  not  true  Eliminatives. 

Neither  are  Emmenagogues  so ; for  the  uterus  is  not  a 
gland.  Some  of  these  too  are  Neurotics.  Most  of  them  act 
by  causing  a determination  of  blood  towards  the  organ.  Ca- 
thartics do  this  by  their  action  on  the  contiguous  mucous 
membrane  of  the  intestines.  ( Vide  page  100.) 
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These  then  are  the  six  orders  of  Eliminative  medicines.  In 
the  first  minor  proposition  it  is  stated  that  they  pass  into  the 
blood.  This  has  already  been  in  great  part  proved  ; for  most 
Eliminative  medicines  belong  also  to  one  or  more  of  the  pre- 
ceding classes,  of  which  it  has  been  shown  that  they  pass  into 
the  blood. 

Thus  Antimony,  Mercury,  Acids,  Alkalies,  Sulphur,  the 
Salts,  etc,,  are  Hsematics  primarily.  The  various  volatile  oils 
and  resins  are  more  or  less  Stimulants,  So  also  Alcohol  and 
Ether,  as  well  as  Camphor  and  others,  are  found  among  Nar- 
cotics, Colchicum,  Digitalis,  Creosote,  and  Ipecacuanha,  are 
Sedatives,  Many  Eliminatives  are  certainly  known  to  pass 
into  the  blood,  because  they  are  subsequently  found  in  the 
secretions,  as  will  be  presently  seen. 

Secondly,  these  medicines  cannot  remain  in  the  blood,  but 
must  sooner  or  later  leave  it.  If  they  remained,  they  could 
not  pass  through  the  glandular  cells.  But  if  they  pass  out, 
they  must  inevitably  be  excreted  by  them. 

All  those  medicines  must  be  secreted  which  have  nothing 
in  the  natural  blood  corresponding  to  them.  This  is  the  case 
with  most  Eliminatives,  and  with  all  medicines  except  the 
Restorative  Haematics,  And  those  Restoratives  which  act  as 
Eliminatives,  such  as  Acids  and  Alkalies,  do  so  because  they 
are  introduced  in  so  large  a quantity  that  they  cannot  pos- 
sibly remain  in  healthy  blood.  Thus  all  these  medicines  pass 
out  through  the  glands, 

Thhdly,  we  find  that  in  so  doing  they  tend  to  pass  out  by 
some  particular  glands  rather  than  hy  others. 

In  order  to  show  this  we  may  consider  first  the  chief  ten- 
dencies of  the  great  groups  of  Eliminative  medicines ; and 
secondly,  I shall  endeavour,  when  considering  the  six  orders, 
to  show  that  many  of  the  medicines  included  in  them  have 
actually  been  found  in  the  secretions  of  the  glands  towards 
which  they  tend.  The  first  consideration  will  clear  the  way 
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for  the  second.  What  we  have  to  ascertain  is^  that  the  prin- 
ciple of  selective  secretion  is  generally  applicable  to  Elimi- 
native remedies. 

The  most  important  of  the  substances  which  are  used  to 
increase  secretion  may  be  divided  chemically  under  the  follow- 
ing six  heads,  of  all  of  which  it  has  been  proved  that  they ‘are 
capable  of  absorption.  (Prop.  II.) 

1.  Insoluble  mineral  substances. 

2.  Soluble  minerals, — i.  e.  Acids,  Alkalies,  and  Salts. 

3.  Ammonia  and  volatile  oils. 

4.  Eixed  acrid  oils. 

5.  Eesins  and  neutral  acrid  principles. 

G.  Soluble  vegetable  principles. 

1.  Insoluble  mineral  substances.  — The  chief  of  these  are 
Mercurials  (Blue  Pill  and  Calomel),  Iodine,  and  Sulphur. 
They  are  all  more  or  less  changed  during  the  process  of  ab- 
sorption, as  they  have  to  be  reduced  to  a soluble  condition. 
They  stimulate  secretion  generally ; but  Mercury  particularly 
tends  to  the  liver,  bowels,  salivary  glands,  and  skin ; Iodine  to 
the  kidneys,  and  to  the  salivary  and  mucous  glands  j Sulphur, 
to  the  skin. 

2.  Soluble  mineral  substances. — Acids,  Alkalies,  and  Salts 
may  pass  off  by  any  of  the  fluid  secretions.  The  chief  of  these 
secretions  are  the  sweat,  the  urine,  and  the  secretion  of  the 
bowels.  The  sweat  is  only  fluid  when  the  skin  is  kept  covered 
and  very  warm.  In  other  cases  the  choice  lies  between  the 
kidneys  and  the  bowels.  The  kidneys  are  the  grand  purifiers 
of  the  blood,  so  that  most  of  the  substances  which  stimulate 
the  other  glands  may  occasionally  pass  ofi*  in  the  mine.  And 
soluble  minerals,  which  require  some  amount  of  water  for 
proper  solution,  would  tend  for  this  reason  towards  the  most 
fluid  of  the  secretions. 

But  there  arc  some  other  things  which  counterbalance  this 
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tendency.  The  constitution  of  the  urine  is  such  that  it  can- 
not safely  be  disturbed  to  a very  great  extent.  If  there  be 
much  excess  in  it  either  of  acid  or  of  alkali,  a deposit  is  occa- 
sioned. Dr.  Bence  Jones  found  that  Sulphuric  acid  never 
passed  out  in  the  urine  in  any  quantity.  We  find  too  that 
Avhen  a certain  quantity  of  a Saline  is  administered,  too  great 
to  pass  off  readily  by  the  kidneys,  it  prefers  to  act  on  the 
bowels.  It  is  more  likely  to  be  diuretic  if  much  diluted  with 
water ; but  this  is  not  the  only  directing  cause,  for  a verj’  large 
quantity  of  a saline  will  prove  purgative,  even  when  freely 
diluted.  {Vide  Prop.  II.)  Thus. the  general  rule  is  this;  so- 

luble minerals  are  in  small  doses  Diiu’etic,  in  large  quantity 
Purgative.  This  applies  more  especially  to  salts ; for  mineral 
acids  act  as  Astringents  on  the  bowels, — and  mineral  alkalies, 
being  corrosive,  cannot  be  given  in  large  doses. 

3.  Ammonia  and,  volatile  oils. — The  laws  of  endosmosis 
favour  the  passage  of  soluble  substances  through  to  a liquid 
secretion.  They  are  dissolved  and  carried  aAvay  on  the  other 
side  of  the  membrane  through  which  they  pass.  In  the  same 
way  it  appears  that  volatile  substances  may  dissolve  in,  'and 
be  carried  away  by,  air.  Thus  they  have  a tendency  towards 
the  aerifojm  secretions.  These  are, — the  expired  ah,  or  the 
secretion  of  the  air-ceUs  of  the  lungs, — and  the  ordinary  cu- 
taneous transpiration.  While  passing  through  the  air-cells, 
these  matters  stimulate  the  secretion  of  the  lining  mucous 
membrane.  They  cause  a morbid  secretion  of  this  surface  to 
be  replaced  by  a more  natural  one.  Thus  Ammonia  and  vola- 
tile oils  are  Expectorant  and  Diaphoretic.  They  may  all  pass 
out  in  the  urine,  but  do  not  especially  tend  to  do  so,  with  the 
exception  of  some  that  are  acrid,  and  approach  to  the  nature 
of  the  resinous  group.  Turpentine,  Juniper,  and  Copaiba,  are 
Diuretic. 

4.  Acrid  fixed  oils. — ^Such  are  Castor  and  Croton  Oils; 
they  arc  Purgatives,  passing  off*  by  the  1)owcls. 
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5.  Resinous  and  neutral  acrid  principles. — These  are  soluble 
n alkalies,  and  thus  partly  absorbed  in  the  intestinal  canal. 
]\Iost  of  them  are  Cathartic,  whether  introduced  into  the  sto- 
mach or  injected  into  the  veins.  Such  are  the  resins  of  Scam- 
mony.  Jalap,  and  Gamboge,  and  the  principles  of  Colocynth 
and  Elaterinm.  Some  few  of  them  are  Diaphoretic,  as  Guai- 
acnm  and  IMezereon.  Some  again  are  Diuretic,  especially  those 
which  are  liquid,  or  associated  with  a volatile  oil,  which  is  the 
case  with  Copaiba,  Cubebs,  Cantharides,  and  others. 

6.  Vegetable  principles  soluble  in  water. — Most  of  these  are 
Diuretic;  as  are  the  Vegetable  Acids,  and  the  Alkaloids  of  Digi- 
talis, Tobacco,  and  Colchicum.  So  also  are  the  principles  of 
Broom  and  Sarsaparilla.  The  Emetine  in  Ipecacuanha,  and 
the  ISIorphia  in  Opium,  act  on  the  skin.  Aloesin,  the  prin- 
ciple of  Aloes,  is  purgative.  So  is  Cathartin,  the  soluble  acrid 
principle  of  Senna. 

Having  thus  briefly  sketched  out  the  particular  tendencies 
in  the  operation  of  the  groups  of  medicines  which  act  on  the 
glands,  it  remains  for  me  to  say  that  in  very  many  cases  these 
medicines  have  actually  been  proved  to  pass  out  of  the  body 
by  the  glands  whose  secretions  they  tend  to  increase.  When- 
ever we  are  in  a position  to  inquire  into  the  facts  by  chemical 
or  other  means,  we  find  that  the  Eliminative  medicine  is  itself 
contained  in  the  secretion  which  is  augmented  by  its  action, 
and  that  when  the  secretion  upon  which  it  usually  acts  is  not 
augmented,  the  medicine  has  passed  otf  by  some  other  secre- 
tion instead.  There  are  doubtless  many  cases  in  which  no 
inquiry  of  the  kind  has  been  yet  made ; but  additional  confir- 
mation of  this  rule  is  being  continually  elicited  by  fresh  expe- 
riments, and  it  will  be  seen,  when  we  consider  separately  the 
Eliminative"  orders,  that  all  that  is  known  on  the  subject  is  in 
favour  of  the  above  statement. 

Assuming,  then,  the  third  and  fourth  minor  propositions 
together,  we  conclude  that  Eliminative  medicines,  which  must 
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pass  out  of  tli0  bloody  tend  to  pass  out  by  some  glands  more 
than  by  others,  and  that  the  result  of  their  passage  through 
a gland  is  to  increase  its  secretion. 

They  do  not  exert  a blood -influence,  nor  do  they  act  on  the 
nervous  functions;  but  they  operate  on  those  obscure  vital 
forces  by  which  secretion  is  directed  and  controlled. 

The  -fifth  minor  proposition  treats  of  the  application  of  these 
agents  in  the  treatment  of  disease.  They  are  of  use  when  it 
is  requisite  that  the  function  of  a gland  should  be  restored  or 
promoted.  There  is  scarcely  any  disease  in  which  some  or 
other  of  them  may  not  be  of  service.  Their  remedial  applica- 
tions are  many  and  important. 

Eliminatives  are  used  to  restore  the  fanction  of  a gland 
when  impaired.  With  this  ^dew.  Cathartics  are  employed  in 
constipation.  Diaphoretics  for  dryness  of  skin,  Cholagogues  in 
torpid  states  of  the  liver. 

They  may  eliminate  a poison  or  morbid  material,  and  thus 
resolve  a disease.  This  probably  is  the  rational  explanation 
of  the  use  of  Diaphoretics  and  Diuretics  in  Fevers,  Gout,  and 
Rheumatism,  and  of  Purgative  medicines  in  a great  number  of 
disorders. 

We  may,  by  an  action  on  one  gland,  be  enabled  to  replace 
the  function  of  another  gland.  The  amount  of  each  secretion 
bears  more  or  less  an  inverse  proportion  to  that  of  other  secre- 
tions. Thus  when  one  of  them  is  unduly  copious,  we  may 
diminish  it  by  stimulating  the  formation  of  another.  In  other 
cases  the  reverse  condition  may  occur ; one  of  the  secretions 
may  be  diminished  or  suppressed  by  a cause  over  which  we 
have  no  control,  and  the  matters  which  should  be  contained 
in  it  may  be  left  in  the  blood,  causing  various  mischief  there. 

' Here  again,  by  increasing  one  of  the  other  secretions,  we 
may  replace  the  function  of  the  diseased  gland,  and  cause 
the  elimination  of  these  products  from  the  blood  by  another 
channel. 


ELIMINATIVES. OUD.  I. 


303 


Foiu’thly,  Eliminative  medicines  may  be  of  service  by  drain- 
ing away  from  tbe  blood  fluid  and  solid  matters.  The  first 
result  of  their  action  is  to  stimulate  the  proper  secretion  of  a 
gland ; but  Avhen  it  is  pushed  to  a further  extent,  they  may 
actually  cause  the  excretion  of  some  of  the  natural  constituents 
of  the  blood.  Thus  by  an  action  on  the  skin  or  the  kidneys, 
we  may  cause  a copious  evacuation  of  water,  holding  in  solu- 
tion saline  matters.  By  increasing  the  secretion  of  the  intes- 
tinal glands,  we  may  cause  the  albuminous  serum  of  the  blood 
to  be  poiu’ed  out  into  the  cavity  of  the  bowels.  Thus  it  is 
that  all  Eliminatives  are  more  or  less  antiphlogistic.  Cathar- 
tics are  especially  so.  Their  influence,  when  carried  to  excess, 
is  analogous  to  that  of  blood-letting.  As  evacuants.  Cathar- 
tics are  employed  in  diseases  of  the  brain  especially ; and  Diu- 
retics are  made  use  of  in  dropsies  to  diminish  the  amount  of 
fluid  in  the  blood,  and  in  this  way  to  promote  absorption. 

So  much  having  been  said  of  the  general  action  of  Elimi- 
natives, we  proceed  to  make  a few  remarks  on  the  individual 
orders  of  medicines  which  are  included  in  this  division.  Those 
substances  can  alone  be  properly  included  in  these  groups, 
which  really  act  on  the  principle  of  elimination,  as  above  de-  ' 
fined.  There  are  in  many  instances  other  medicines  which 
are  found  to  increase  secretion  in  an  indirect  way. 

OrD.  I.  SlALAGOGUES.* 

This  name  is  applied  to  medicines  which  in  various  ways 
increase  the  quantity  or  promote  the  excretion  of  the  saliva. 
They  are  seldom  employed  as  remedial  agents ; for  the  excre- 
tion of  saliva  is  constant,  and  very  rarely  suppressed,  and  it  is 

* No  lists  of  the  Ehminative  orders  will  be  given  ; for  as  only  a 
general  outhne  of  the  mode  of  action  of  these  medicines  is  intended,  a 
detailed  enumeration  of  the  remedies  comprised  in  each  order  would 
involve  a needless  appropriation  of  space. 
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SO  small  in  quantity^  and  so  great  a source  of  inconvenience 
when  inereased  to  any  amount^  that  Sialagogues  can  never  be 
employed  as  general  evacuants.  There  are  two  kinds  of  Sia- 
lagogues. 

Any  solid  substanee  which  excites  the  mucous  surface  of 
the  mouthy  as  the  natural  food, — or  even  the  act  of  mastication 
alone, — will  suffice  to  bring  on  the  seeretion  of  saliva.  An 
irritant  substance,  as  Ginger,  or  Pyrethrnm,  tends  espeeially 
to  eause  this  secretion  when  masticated.  Cateehu  and  Betel- 
leaf  are  chewed  for  this  purpose  by  the  natives  of  the  East. 

Sueh  a stimulation  of  the  salivary  glands  may  be  advan- 
tageously resorted  to  on  the  counter-irritant  prineiple  in  obsti- 
nate cases  of  head-ache,  ear-ache,  or  tooth-ache,  or  in  neuralgic 
or  chronic  rheumatic  affections  of  the  face. 

When  the  quantity  of  the  saliva  is  thus  increased,  it  should 
not  be  rejected,  but  always  swallowed  when  possible ; for  this 
secretion  is  apparently  useful  in  the  stomach,  and  in  some 
way  essential  to  the  proper  carrying  on  of  the  digestive  pro- 
cess. The  chewing  of  Tobacco,  Betel,  and  other  substances, 
is  frequently  found  useful  by  sailors  on  long  voyages,  and  is’ 
adopted  as  a preservative  against  the  dysentery  and  diarrhoea 
with  which  they  are  so  often  affected.  This  advantage  is  to 
be  attributed  to  the  inerease  in  the  salivary  secretion.  On 
the  other  hand,  we  find  that  the  praetice  of  constant  spitting 
is  productive  of  very  injurious  effects;  and  it  is  more  than 
possible  that  the  pale  faces,  lank  figures,  and  dyspeptic  mala- 
dies, which  are  so  common  among  the  American  people,  may 
be  due  in  part  to  the  prevalence  of  this  habit  among  them. 

These  topical  irritants  and  masticatories  are  not  true  Eli- 
minatives.  There  are  also  some  medicines  which  by  another 
topical  action  may  occasionally  produce  salivation.  These  are 
Sedatives.  Hydrocyanic  acid.  Digitalis,  and  nauseant  medi- 
cines, may  act  locally  so  as  to  paralyze  the  museular  fibres 
by  whieh  the  constriction  of  the  salivary  duets  is  maintained. 
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and  thus  alloAV  tlic  secretion  to  pour  out  uncontrolled  into  the 
cavity  of  the  mouth. 

True  or  Eliminant  Sialagogues. — These  are  medicines  which 
are  actually  excreted  from  the  blood  by  the  salivary  glands^  and 
which  increase  their  natural  secretion’ wdiile  passing  through 
them.  Mercury  is  the  most  important  of  these.  When  given 
to  a considerable  extent,  it  causes  soreness  and  redness  of  the 
gums,  and  profuse  salivation.  It  probably  increases  the  amount 
of  saliva  even  before  this  soreness  is  produced.  It  is  not  given 
for  the  purpose  of  producing  salivation,  but  in  cases  where  the 
full  action  of  Mercury  is  desired  this  symptom  is  made  use  of 
as  a sign  that  the  medicine  has  taken  full  effect  upon  the  sys- 
tem. If  we  permit  it  to  be  carried  to  too  great  an  extent, 
sloughing  of  the  gums  and  other  dangerous  results  may  be 
produced. 

In  some  rare  cases  salivation  has  followed  the  administration 
of  Iodine.  It  is  also  not  an  unfrequent  symptom  of  chronic 
poisoning  by  Lead.  In  cases  of  salivation  by  these  Eliminative 
medicines,  the  substance  wdiich  has  caused  the  increased  secre- 
tion may  be,  and  has  been,  discovered  in  the  saliva  by  chemical 
tests.  They  are  therefore  true  Sialagogues. 

Lehmann  finds  that  if  Iodide  of  Potassium  be  taken  (in  the 
form  of  a pill)  in  a moderate  or  large  dose.  Iodine  may  be 
detected  in  the  saliva  in  the  course  of  ten  minutes.  And,  in 
mercurial  salivation,  he  has  invariably  detected  the  mercury  in 
the  secretion  of  the  salivary  glands,  both  by  the  galvanic  test, 
and  by  dry  distillation  of  the  residue  of  the  saliva.  {Physio- 
logical Chemistry,  vol.  ii..  Art.  Saliva.) 
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Ord.  II.  Expectorants. 

This  term,  when  taken  in  its  widest  sense,  is  applied  to  all 
medieines  that  eause  the  evaeuation  of  mueus  from  the  secre- 
ting surface  of  the  respiratory  tubes  and  cavities.  They  help 
the  natural  process  of  Expectoration. 

Many  medicines  are  capable  of  acting  indirectly  as  Expec- 
torants. Anything  which  causes  cough,  as  an  irritant  gas, 
will  do  it.  So  will  anything  that  thins  the  mucus  when  thick 
and  viscid, — e.  g.  the  inspiration  of  the  vapour  of  hot  water. 
Special  Sedatives,  which  control  the  function  of  the  Vagus 
nerve,  are  particularly  notable  as  indirect  Expectorants.  Such 
are  Antimony  and  Ipecacuanha.  By  diminishing  the  morbid 
irritability  of  the  pulmonary  surface,  they  prevent  the  con- 
tinued secretion  of  mucus.  By  allaying  a spasm  of  the  small 
bronchial  tubes,  and  controlling  the  nervous  sensation  of  want 
of  breath,  they  may  promote  the  evacuation  of  that  which  is 
already  secreted. 

Opium  and  Stramonium,  classed  among  Narcotics,  depress 
the  function  of  this  nerve  as  well  as  the  nervous  forces  gene- 
rally. So  do  other  medicines  similar  to  them.  Opium  in  small 
doses  allays  irritability  and  diminishes  spasm,  and  is  then  an 
indirect  Expectorant ; but  in  large  doses  it  acts  so  powerfully 
as  to  render  respiration  difficult  and  expectoration  impossible. 
Its  use  therefore  demands  great  caution. 

True  Expectorants. — The  action  of  Antimony  and  Ipecacu- 
anha upon  the  secretion  of  bronchial  mucus  is  of  so  specific  a 
character  as  to  render  it  highly  probable  that  these  medicines 
add  to  their  neurotic  influence  a true  eliminative  agency.  TVe 
are  as  yet  unable  to  decide  Avhether  or  no  they  are  ever  secreted 
by  these  mucous  glands,  because  not  only  is  the  analysis  of 
the  mucus  a matter  of  difficulty,  but  hitherto  no  investigation 
of  the  matter  has  been  made.  Squill  also  is  probably  an  Eli- 
minative Expectorant. 
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j\Iany  of  the  true  Expectorants  are  volatile  and  odorous  in 
nature.  All  excreted  substances  have  to  pass  by  an  endos- 
motic  process  through  a thin  animal  membrane.  And  it  is 
necessary,  before  they  can  pass,  that  there  should  be  on  the 
other  side  of  this  membrane  something  which  is  capable  of 
dissolving  them.  Diuretics  are  soluble  in  water,  and  they  pass 
through  into  a watery  fluid.-  But  these  Expectorants,  whether 
they  pass  through  the  mucous  glands,  or  immediately  through 
the  thin  wall  of  the  lung-cell,  are  brought  directly  into  contact 
■Nvith  air.  And  in  this  air  these  volatile  matters  are  soluble, 
and  are  carried  away  by  it. 

This  appears  to  be  the  reason  why  the  Eliminatives  which 
are  volatile  in  nature  tend  particularly  to  act  on  the  two  aeri- 
form secretions, — i.  e.  on  that  of  the  air-cells  of  the  lungs,  and 
on  the  common  cutaneous  transpiration.  For  though  the 
glands  of  the  mucous  membrane  of  the  lungs  secrete  mucus, 
yet  the  chief  object  of  the  terminal  portion  of  that  membrane 
is  to  absorb  and  secrete  the  gaseous  matters  of  the  blood. 
The  following  are  the  chief  volatile  Expectorants  the  odours 
of  which  have  been  clearly  detected  in  the  breath  of  persons 
to  whom  they  have  been  administered : — Turpentine,  Cam- 
phor, Alcohol,  Ether,  and  the  volatile  oils  of  Onions,  Fennel, 
Assafoetida,  Carraway,  Cinnamon,  and  Anise.* 

These  medicines,  and  others  like  them,  are  thus  excreted 
by  the  air-cells  or  mucous  glands  of  the  pulmonary  surface, 
and  while  thus  passing  through  they  stimulate  the  latter  to 
a right  performance  of  their  function.  When,  as  in  the 
case  of  Bronchitis,  the  secretion  of  mucus  is  increased  in 
amount,  or  deteriorated  into  a purulent  matter,  they  may  be 

* The  function  of  the  pulmonary  membrane  (as  of  the  skin)  is  ab- 
sorption as  well  as  excretion.  Under  certain  circumstances  some  of  the 
above-mentioned  substances  may  be  thus  absorbed.  The  breathing  of 
an  atmosphere  impregnated  with  the  vapour  of  Turpentine  may  cause 
the  urine  to  acquire  the  characteristic  odour  of  violets. 
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of  service  by  eausing  the  healthy  secretion  to  replace  the  dis- 
eased one. 

Expectorants  are  very  uncertain  agents.  The  reason  of  this 
is,  that  the  pulmonary  glands  arc  not  naturally  intended  to 
act  as  cmunctories,  or  dischargers  of  morbid  matters  from  the 
blood,  and  thus  are  less  prone  to  be  excited  by  Eliminative 
medicines  than  other  glands  whose  proper  office  is  one  of 
general  elimination.  And  yet  we  find  that  the  effete  gases 
which  should  be  excreted  by  the  bowels  are  sometimes  voided 
by  the  lungs  in  cases  of  aggravated  dyspepsia,  causing,  tainted 
breath.  J ust  so  may  other  adventitious  elements  of  the  blood, 
as  these  volatile  medicines,  be  sometimes  excreted  by  the 
pulmonary  membrane.  But  they  may  often  pass  off  by  the 
skin  or  by  the  urine,  and  would  not  then  act  upon  the  lungs 
at  all. 

For  the  same  reason  that  the  lungs  are  not  general  emunc- 
tories,  and  cannot  be  made  use  of  to  produce  a wholesale  eva- 
cuation from  the  blood,  Expectorants  are  of  no  use  as  general 
Antiplilogistics.  In  this  they  differ  from  the  four  remaining 
groups  of  Eliminatives. 

They  are  only  employed  in  pulmonary  disorders,  where  we 
desire  to  influence  the  amount  or  character  of  the  mucous  se- 
cretion, when  the  mucous  membrane  is  inflamed  or  ii’ritated. 
In  old  and  chronic  cases  of  Bronchitis  the  stimulant  volatile 
Expectorants  are  the  most  applicable.  Tartar  Emetic  and 
Ipecacuanha  are  appropriate  in  acute  and  inflammatoiy  cases, 
because  they  exert  a nauseating  and  depressing  action.  They 
are  sometimes  given  in  sufficient  dose  to  act  as  Emetics ; for 
the  act  of  vomiting  mechanically  assists  the  expulsion  of  mu- 
cus from  tlie  air-cells  and  passages,  by  causing  straining  and 
compression  of  the  lungs. 
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Ord.  Ill,  Cathartics. 

Cathartics  are  medicines  which  tend  to  increase  the  secre- 
tion from  the  inner  surface  of  the  bowels,  and  promote  the 
natural  expulsion  of  the  contents  of  the  intestinal  tube.  Of 
these  two  operations  the  first  only  is  an  action  of  elimination, 
and  the  second  is  an  accompaniment  to  it.  The  first  can 
hardly  take  place  without  being  followed  by  the  second ; but 
in  some  few  cases  the  second  action  alone  may  be  produced. 

The  subject  of  the  application  of  Purgative  medicines  is  so 
extensive,  that  it  is  impossible  for  us  now  to  inquire  into  it  at 
any  great  length.  It  should  however  be  observed,  that  they 
are  the  most  powerful  and  the  most  useful  of  all  Eliminative 
medicines.  The  faeces  consist  partly  of  the  undigested  mat- 
ters of  the  food,  and  partly  of  a secretion  which  is  poured  out 
by  the  inner  surface  of  the  bowel.  (Vide  infra.)  The  majo- 
rity of  Cathartics  increase  this  secretion.  Whatever  notion 
we  may  adopt  as  to  its  pliysiological  purpose,  it  appears  that 
we  can  act  upon  this  intestinal  function  with  ease  and  cer- 
tainty in  the  great  majority  of  cases.  The  surface  of  the  in- 
testine, covered  as  it  is  with  a closely-packed  glandular  appa- 
ratus, forms  in  the  aggregate  the  largest  secreting  organ  in  the 
body.  From  the  measurements  made  by  Meckel,  it  appears 
that  it  covers  a space  of  1400  square  inches.  By  the  adminis- 
tration of  a medicine  of  the  present  group,  we  are  enabled  to 
act  upon  this  surface,  producing  simply  an  increase  of  the  fiecal 
secretion,  or  causing,  when  the  action  is  violent,  an  outpouring 
even  of  the  fluid  part  of  the  blood.  When  this  secretion  is 
stopped,  we  may  cause  it  to  reappear ; when  another  secretion 
is  repressed,' we  may  be  enabled  to  replace  it  by  this;  and  in 
the  treatment  of  plethoric  or  inflammatory  disorders,  we  find 
among  Cathartics  the  simplest  and  readiest  of  antiphlogistic 
or  cvacuant  medicines.  For  they  possess  these  great  advan- 
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tagesj — that  they  act  witli  certainty,  and  produce  a notable 
effect. 

All  medicines  which  by  a mere  external  action  augment 
the  secretion  of  the  bowels,  or  promote  its  evacuation,  must 
be  regarded  as  indirect  Cathartics,  for  they  do  not  operate 
on  the  eliminative  principle.  An  outward  irritation  of  the 
mucous  membrane  is  sufficient  to  excite  the  peristaltic  con- 
traction of  the  bowel,  and  may  even  increase  the  secretion  of 
that  mucous  surface  by  a reflex  nervous  action,  in  the  same 
way  that  an  irritation  of  the  mucous  lining  of  the  mouth  will 
cause  the  secretion  of  saliva.  All  substances  which,  after 
being  taken  into  the  stomach,  are  not  absorbed,  which  are 
thus  pushed  onwards  along  the  inner  coat  of  the  intestine, 
and  by  their  mere  accumulation  excite  its  muscular  contrac- 
tion, must  operate  more  or  less  as  indirect  purgatives.  Of 
such  a nature  are  the  ligneous  fibres  of  vegetables, — the  bulky 
pulp  of  fruits,  as  in  Prunes,  Tamarinds,  and  Cassia, — and  the 
husk  of  wheat  in  brown  bread, — all  of  which  are  known  to 
act  as  laxatives.  Very  difierent  fl’om  these  in  the  intensity 
of  their  action  are  the  resinous  Cathartics,  as  Scammony  and 
Gamboge,  which,  though  capable  of  absorption,  appear  also  to 
act  in  some  cases’ by  an  external  irritation  of  the  intestiual 
surface.  They  are  also  true  Eliminatives,  for  they  are  known 
to  become  absorbed ; they  may  thus  act  in  a double  way,  both 
directly  and  indirectly.  ( Vide  p.  94.)  In  small  doses  it  is 
probable  that  they  are  simply  EHminatives,  but  when  given  in 
large  doses  they  may  add  to  that  an  irritant  external  action, 
and  produce  a very  powerful  or  even  dangerous  effect. 

True  Cathartics. — These  are  very  many  in  number.  At 
whatever  part  of  the  system  they  are  inti'oduced,  their  action 
is  the  same.  If  one  of  them  be  injected  in  solution  into  the 
veins,  or  absorbed  from  the  surface  of  the  skin,  it  passes  at 
length  to  the  intestinal  canal,  is  excreted  by  the  glands  of  the 
mucous  surface,  and  causes  purging  by  augmenting  their  na- 
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tiu-al  secretion.  When  given  as  a medicine,  the  Cathartic  is 
first  received  into  the  stomach.  It  is  capable  of  absorption, — 
whether  it  be  soluble  in  water,  or  in  acid,  or  be  of  an  oily  or 
resinous  nature, — as  was  ascertained  in  the  consideration  of 
Proposition  II.  It  is  absorbed ; and  passes  along  in  the  cir- 
culation. But  it  is  unnatural  to  the  blood,  and  cannot  remain 
in  it ; so  that  it  is  at  length  expelled  by  the  eliminative  force 
at  tlie  lower  part  of  the  intestinal  canal,  at  a part  which  is 
more  active  in  excretion  than  in  absorption,  though  not  very 
remote  from  the  absorbent  surface  at  which  the  remedy  first 
entered.  It  is  a common,  but  erroneous  notion,  that  Cathartics 
do  good  simply  by  removing  irritating  matters  from  the  intes- 
- tines.  In  most  cases  they  also  purge  the  blood.  This  action 
of  Cathartics  by  absorption  and  subsequent  secretion  is  illus- 
trated by  the  experiments  which  I have  made  on  the  operation 
of  Sulphate  of  Magnesia — to  be  detailed  in  Chapter  IV.  We 
have  many  proofs  of  the  fact  that  Cathartics  will  act  from  the 
blood  as  well  as  from  the  bowels.  Solutions  of  Jalap,  Gamboge, 
Rhubarb,  and  other  such  substances,  will  produce  purging  if 
introduced  into  the  blood  at  any  part.  And  Aubert  finds  that 
a solution  of  Sulphate  of  Magnesia,  when  injected  into  the 
veins  of  an  animal,  acts  on  the  bowels. 

Cathartics  may  be  advantageously  divided  into  three  groups: 
— 1.  Mercurials,  which  tend  to  increase  all  secretions;  2. 
Some  resins,  oils,  and  acrid  principles,  which  tend  especially  to 
the  bowels ; and  3.  Salines,  when  given  in  such  amount  that 
they  cannot  pass  off  by  the  kidneys. 

Mercurials,  being  also  Cholagogues,  are  especially  useful  in 
bilious  habits.  When  given  to  act  on  the  bowels,  a Mercurial 
is  generally  conjoined  with  another  purgative,  that  it  may  not 
do  damage  in  the  system  by  remaining  in  the  blood. 

In  the  second  group  the  great  majority  of  Cathartics  are 
included.  They  vary  very  much  in  the  intensity  of  their 
action.  Some  are  mild,  and  may  be  administered  in  inflam- 
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mutions  and  fevers,  or  even  in  pregnancy,  where  a gentle 
action  is  required ; others  are  powerful  and  drastic,  and  may 
cause  serious  congestion,  or  even  inflammation  of  the  howel. 
All  the  resins  and  acrid  principles  are  more  or  less  heating, 
and  should  he  administered  very  carefully  in  febrile  states  of 
the  system.  Of  the  resins.  Jalap  is  comparatively  mild,  and 
may  be  given  to  children  without  risk;  while  Scaramony, 
Colocynth,  and  Gamboge,  are  more  drastic.  Of  the  oils, 
Olive-oil  is  merely  laxative;  Castor-oil  may  be  given  in  all 
cases  without  danger ; but  Croton-oil  is  a dangerous  hydra- 
gogue  Cathartic.  Of  the  medicines  which  owe  their  efiicacy 
to  acrid  principles,  there  are  some  which  are  mild  in  opera- 
tion, and  whose  principles  are  soluble  in  water.  Such  are. 
Rhubarb,  Aloes,  and  Senna.  Senna  is  somewhat  irritant. 
Aloes  appears  to  act  on  the  lower  part  of  the  intestine,  and 
is  therefore  objectipnable  in  cases  of  pregnancy  or  of  uterine 
disorder.  Hellebore  is  a more  powerful  acrid,  but  is  now 
seldom  used.  Elaterium  is  the  most  potent  purgative  known. 
In  cases  of  dropsy,  when  all  other  medicines  have  failed,  one- 
tAvelfth  of  a grain  of  this  substance  has  been  known  to  pro- 
duce a copious  evacuation. 

Salines,  i.  e.  salts  of  the  alkaline  and  earthy  metals,  are  all 
more  or  less  purgative  when  given  under  certain  conditions. 
Under  other  circumstances  they  may  pass  off  from  the  body 
by  the  kidneys  or  the  glands  of  the  sldn.  The  circumstances 
which  determine  tlie  excretion  of  saline  matters  appear  to  be 
simple  in  nature.  In  the  common  condition  of  the  body  it  is 
not  possible  for  the  secretion  of  the  skin  to  be  very  largely 
increased,  or  rendered  fluid.  Suppose  then  a soluble  saline, 
as  the  Sidphate  of  Soda  or  Magnesia,  or  Tartarized  Soda,  to 
have  obtained  entry  into  the  blood,  it  has  the  choice  of  being 
excreted  by  the  kidneys  or  the  bowels.  The  alternative  ap- 
pears to  depend  mainly  upon  the  amount  of  the  dose.  A 
small  quantity  may  pass  in  the  urine,  and  uill  not  produce 
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purging.  But  a large  quantity  cannot  so  pass ; it  is  excreted 
by  the  glands  of  the  bowels,  and  acts  as  a Purgative.  It  has 
been  supposed  by  some  that  a saline  solution  proves  Purga- 
tive or  Diiu’etic  according  to  the  degree  of  its  dilution  only. 
This  matter  we  have  ah’eady  considered  at  some  length ; and 
the  reasons  which  have  induced  me  to  arrive  at  a contrary 
conclusion  have  been  detailed  under  the  head  of  Proposi- 
tion II.  (See  also  Chap.  IV.,  Art.  Sulphate  of  Magnesia.) 

Salines  are  hydragogue.  Requiring  water  for  their  proper 
solution,  and  having  further  a great  affinity  for  it,  they  convey 
a large  quantity  of  the  aqueous  part  of  the  blood  with  them 
through  the  glands  of  the  bowels.  When  their  action  is  very 
powerful,  some  of  the  albumen  of  the  blood  may  be  purged 
away  along  with  this.  This  may  also  take  place  with  the 
drastic  resinous  Cathartics.  But  the  latter  are  much  more 
violent  in  their  action,  producing  a degree  of  griping  and  irri- 
tation which  is  dangerous  in  febrile  cases.  Salines,  on  the 
contrary,  are  cooling,  and  mild  in  tlieir  operation.  They  are 
appropriate  in  inflammations,  not  only  for  this  reason,  but  be- 
cause, while  passing  through  the  blood,  they  exert  in  it,  as  we 
have  already  seen,  a mild  action  of  an  antiphlogistic  nature. 
{Vide  page  196.) 

When  the  vegetable  salts  of  the  alkalies  are  given  in  diuretic 
doses,  they  are  decomposed  into  carbonates  while  in  the  sys- 
tem. This  does  not  appear  to  be  the  case  when  they  are  given 
in  such  quantity  as  to  pass  off  quickly  by  the  bowels. 

These  various  Cathartic  medicines  are  affirmed  to  act  on 
the  eliminative  principle  : it  follows  then  that  they  must  them- 
selves pass  out  of  the  body  along  with  the  secretion  which  is 
augmented  by  their  action.  It  is  natural  that  the  faeces  should 
have  been  less  examined  than  other  secretions.  The  resins  of 
Jalap,  Scammony,  and  other  such  substances,  are  affirmed  to 
pass  out  along  with  them.  From  Rhubarb  and  Gamboge  they 
derive  a light  yellow  colour.  Of  the  passage  of  saline  Furga- 
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tives  we  have  long  had  an  indirect  proof ; which  is^  that  after 
their  administration  the  amount  of  saline  matter  in  the  urine 
is  not  materially  increased.  But  lately  Buchheim  has  dis- 
covered the  sulphates  of  soda  and  magnesia  in  the  fajces^  after 
pui’ging  has  been  produced  by  their  administration.  Castor- 
oil  is  seen  in  the  evacuations,  sometimes  little  altered,  at  other 
times  in  the  form  of  a solid  fatty  substance.  M.  Lehmann  has 
detected  Mercury  in  the  feces,  whenever  it  was  given  as  a 
Purgative,  and  whatever  the  colour  of  the  evacuation.  Herr- 
mann and  Merklein  have  done  the  same.  (See  Lehmann’s 
Physiolog.  Chemistry,  vol.  ii.)  When  combined  with  a suffi- 
cient amount  of  Opium,  it  neither  acts  as  a Purgative,  nor 
does  it  pass  out  by  the  bowels ; and  it  has  therefore  in  that 
case  a better  opportunity  of  exerting  its  operation  in  the 
blood.  Buchheim,  too,  has  prevented  the  action  of  sahne 
purgatives  by  hindering  their  excretion  by  means  of  a dose  of 
Morphia  or  Tannic  acid.  We  always  find  that  when  a Ca- 
thartic passes  off  in  some  other  way  than  by  the  glands  of  the 
bowels,  it  fails  to  produce  purging.  Thus  a copious  dilution 
with  water  may  sometimes  cause  it  to  be  excreted  by  the  kid- 
neys, which  are  the  natural  emunctories  of  water.  In  some 
persons  that  are  wont  to  perspire  very  freely  it  is  difficult  to 
produce  purging.  The  case  related  by  Dr.  W ard,  of  a woman 
with  whom  a dose  of  Castor-oil  was  seen  to  pass  off  by  the 
skin,  and  invariably  failed  to  act  on  the  bowels,  is  an  extreme 
instance  of  this  kind. 

Of  what  use  and  intention,  we  may  now  ventm’e  to  ask,  is 
this  intestinal  function,  the  continual  maintenance  of  which  in 
a healthy  condition  is  found  to  be  so  essential  ? 

It  was  some  time  ago  supposed  that  the  feces  consisted 
simply  of  those  parts  of  the  food  which  remained  unabsorbed, 
and  that  all  Purgative  medicines  alike  acted  by  exciting  the 
peristaltic  motion  of  the  bowels,  and  causing  thus  the  ejection 
of  these  undigested  matters.  Such  an  opinion  is  now  rarely 
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maintained.  Although  very  little  is  known  of  the  separate 
functions  of  the  glands  of  the  intestinal  mucous  membrane, 
yet  it  is  generally  supposed  that  the  feecal  matters  consist  in 
great  part  of  excrementitious  substances  which  are  separated 
by  their  means  from  the  blood.  The  excretion  of  fseces  con- 
tinues when  no  food  is  taken.  It  is  known  to  go  on  with 
starving  men,  and  with  patients  in  fever.  Liebig  argues  for 
the  secretion  of  the  greater  part  of  the  feeces,  on  the  ground 
that  they  contain  nitrogenous  matters,  whereas  all  the  nitro- 
genous parts  of  the  food  should  be  absorbed  for  the  purposes 
of  nutrition.  Thus  these  are  probably  the  excreted  products 
of  changes  in  the  system,  which  it  is  the  province  of  the  bowels 
to  separate  from  the  blood.  [Anim.  Chem.,  p.  144.)  The  odour 
of  these  matters  is  partly  owing  to  sulphuretted  hydrogen,  or 
hydrosulphate  of  ammonia,  both  of  which  are  the  products  of 
animal  decomposition.  On  account  of  their  presence  a black 
colour  is  communicated  to  the  fseces  by  the  internal  adminis- 
tration of  the  salts  of  Iron. 

It  seems  to  me  to  be  probable  that  the  constituents  of  the 
liAng  as  well  as  of  the  dead  body  are  constantly  subjected  to 
the  control  of  chemical  laws,  and  undergoing  destruction  and  ' 
change.  Some  products  of  these  changes  in  an  early  stage 
are  eliminated  in  the  urine ; but  in  great  part  they  go  on  to 
actual  putrefaction.  The  results  of  this,  which  are  of  an 
offensive  character,  are  apparently  discharged  from  the  body 
through  the  follicles  and  glands  of  the  intestines.  We  find 
that  this  decomposition  is  promoted  and  accelerated  by  heat, 
in  the  same  way  as  with  dead  animal  matter.  For  this  reason 
it  appears  that  the  natives  of  warm  climates  excrete  a much 
larger  quantity  of  fseces  than  the  dwellers  in  colder  latitudes  ; 
and  they  are  also  more  subject  to  Dysentery,  Diarrhoea,  and 
Cholera,  on  account  of  the  extra  work  thrown  upon  their  in- 
testines. A similar  explanation  may  perhaps  be  assigned  to  a 
curious  fact  noticed  some  time  ago  by  Mr.  Curling — viz.  that 
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acute  ulceration  of  the  duodenum  is  a frequent  consequence  of 
severe  superficial  burns.  A quantity  of  gangrenous  or  decom- 
posing matter  may  in  such  a case  be  carried  from  the  surface 
into  the  circulation. 

This  blood- decomposition,  which  I suppose  to  be  always 
going  on,  may  be  aceelerated  by  the  action  of  certain  morbid 
poisons  or  processes.  The  seeretion  of  the  bowels  is  then  in- 
creased, and  by  the  excitement  or  over- work  a diseased  con- 
dition of  the  intestinal  surface  may  be  establislied.  In  this 
way  the  diarrhoea  and  ulceration  of  the  glands  in  Tjqihoid 
fever  may  be  accounted  for.  The  air  of  a dissecting-room, 
the  use  of  water  contaminated  with  decomposing  organic 
matter,  or  the  neighbourhood  of  a noxious  sewer,  is  apt  to 
bring  on  diarrhoea  by  exciting  a putrefaction  of  the  blood.* 
Severe  bodily  exercise,  as  a long  w^alk,  may  cause  it,  by  in- 
creasing the  waste  of  tissue.  We  find  that  constipation  is 
commonest  in  youth,  u hen  nutrition  is  most  active ; and  diar- 
rhoea most  frequent  in  old-age,  when  waste  and  decay  go  on 
the  fastest. 

When  these  decomposed  matters,  which  should  be  excreted, 
are  retained  in  the  blood,  as  is  the  case  in  constipation,  they 
affect  very  injuriously  both  the  brain  and  the  system  in  gene- 
ral, causing  torpidity  of  the  one,  and  in  the  other  favouring 
the  progress  and  development  of  every  description  of  morbid 
action.  It  is  by  clearing  such  matters  out  of  the  blood,  as 
well  as  by  their  antiphlogistic  or  evacuant  action,  that  Cathar- 
tics become  useful  in  so  many  diseases,  and  particularly  in 
disorders  of  the  brain.  It  would  seem  that  the  substances 
which  should  be  eliminated  by  the  bowels  have,  when  retained 
in  the  blood,  a peculiar  action  in  the  aggravation  of  disorders 

* See  “ Pereira  on  Food  and  Diet,”  pp.  89,  90.' — M.  Gaspard  injected 
a quantity  of  liquid,  in  which  vegetable  matter  had  been  decompo.siug, 
into  the  jugvdar  vein  of  a dog.  Soon  after  there  were  copious  evacua- 
tions from  the  intestines  of  a highl}f  foetid  matter,  mingled  with  blood. 
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of  this  latter  organ.  Tims  from  very  early  times  the  cxhibi- 
hition  of  drastic  purgatives,  particularly  Hellebore,  has  been 
strongly  recommended  in  cases  of  mania. 

But  there  is  scarcely  any  disorder  in  which  there  is  not,  in 
some  way  or  another,  a deranged  condition  of  the  intestinal 
function,  and  in  which  therefore  the  judicious  employment  of 
purgative  medicines  is  not  at  some  time  necessary.  Either 
there  is  constipation,  in  which  case  there  is  a danger  of  the 
frecal  matters  being  retained  in  the  blood ; or  there  is  diarrhoea, 
which  is  probably  due  to  an  over- formation  of  these  materials 
in  the  system,  and  an  attempt  of  nature  at  their  evacuation. 
In  each  of  these  cases  Cathartics  may  be  necessary.  The  first 
condition  is  the  more  obstinate  of  the  two ; the  second  the 
more  immediately  dangerous.  Some  general  indications  for 
their  treatment  may  be  here  alluded  to. 

In  the  treatment  of  constipated  habits  it  is  better  to  keep 
up  a constant  and  gentle  action  on  the  bowels  than  to  give 
violent  doses  occasionally.  A condition  of  this  sort  may 
sometimes  coexist  with  comparative  health,  and  may  then 
often  be  remedied  by  a slight  alteration  in  diet,  and  the  pre- 
scription of  such  kinds  of  food  as  are  more  relaxing  in  their  / 
nature  than  those  hitherto  taken.  Dr.  Hamilton,  in  his  work 
on  Purgative  Medicines,  states  that  when  they  are  given  in 
constipation  he  has  found  that  they  become  more  and  more 
powerful,  and  may  be  taken  in  smaller  and  smaller  doses  the 
longer  they  are  continued.  This  is  probably  the  case  with 
such  as  Castor-on,  Scammony,  and  Jalap,  which  are  simply 
cathartic  in  their  action.  But  others,  such  as  Rhubarb  and 
Aloes,  contain  a bitter  and  astringent  matter  along  with  the 
purgative  principle,  and,  though  they  first  act  upon  the  bowels, 
tend  for  this  reason  in  the  second  place  to, confine  them. 
Thus  while  the  former  are  best  in  cases  of  constipation,  the 
latter  are  preferable  in  diarrhoea,  as  they  supply  us  then  with 
the  very  action  which  we  require. 
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There  are  two  ways,  apparently  opposite  and  inconsistent, 
of  treating  a flux  from  the  bowels.  We  may  try  to  encou- 
rage it,  by  Purgatives ; or  attempt  to  suppress  it,  by  Astrin- 
gents. Thus  we  may  treat  a common  diarrhoea  by  Castor-oil, 
or  by  Sulphuric  Acid.  In  dysentery  we  may  give  Calomel, 
or  Catechu.  Even  in  Cholera  some  recommend  Opium,  Avhile 
others  have  employed  Castor-oil,  and  Croton-oil.  In  the  most 
obvious  case,  i.  e.  in  simple  diarrhoea,  it  is  apparent  that  both 
plans  are  appropriate,  but  at  different  periods  of  the  disorder. 
The  symptom  depends  upon  the  fact  of  something  being  formed 
in  the  blood  which  ought  to  be  excreted  from  it.  Probably  it 
is  an  excess  of  that  material  which  is  ordinarily  excreted  by 
the  bowels.  Its  passage  out  by  a natural  effort  causes  at  first 
a simple  increase  of  the  usual  evacuation.  It  is  at  this  time 
that  we  should  give  a Pm’gative,  to  favour  the  natural  excre- 
tion, and  thus,  if  possible,  to  put  an  end  to  the  disturbance. 
But  sometimes  it  fails  to  do  so.  The  matters  to  be  excreted 
are  irritating,  and  such  an  excitement  may  be  caused  in  the 
glands  by  their  passage  out,  that  even  after  this  necessary  se- 
cretion an  inordinate  and  unnatural  flux  may  be  maintained. 
When  the  symptom  is  thus  inveterate,  and  refuses  to  yield  to 
a brisk  Cathartic,  it  is  advisable  to  resort  to  Astringents,  in 
order  to  put  a speedy  stop  to  the  too  copious  secretion.  To 
do  this  in  the  first  instance  would  have  been  wi’ong,  except  in 
special  instances, — as  in  the  diarrhoea  which  is  the  forerunner 
of  cholera,  when  Astringents  (as  Sulphuric  acid)  should  be 
used  from  the  first. 

In  some  febrile  and  plethoric  cases  it  is  difficult  to  obtain 
the  full  action  of  a Purgative.  This  is  because  the  absorption 
of  the  medicine  is  prevented  by  the  pressure  on  tlie  vascular 
system,  and  without  this  absorption  the  proper  action  of  the 
Purgative  cannot  take  place,  for  it  has  no  opportunity  of  pass- 
ing out  of  the  blood  through  the  glands  of  the  bowels.  In 
such  instances  it  is  well  to  combine  the  Cathartic  with  a small 
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dose  of  Tartar  Emetic  or  Ipecacuanha^  Avliich  by  its  nauseant 
operation  may  diminish  the  vascular  pressure^  and  thus  favour 
the  necessary  absorption.  The  action  of  a Cathartic  itself 
favom’s  absorption^  by  draining  away  the  fluid  part  of  the 
blood,  and  so  diminishing  the  tenseness  of  the  vessels. 


Ord.  IV.  Cholagogues. 

JMedicines  which  are  thought  to  stimulate  the  action  of  the 
liver,  and  to  promote  the  excretion  of  bile,  are  called  Choi  a- 
gogues. 

There  is  no  doubt  that  the  function  of  the  liver,  regarded 
simply  as  a gland,  is  of  great  importance  in  the  animal  eco- 
nomy. We  know  that  certain  matters  are  excreted  from  the 
system  by  that  organ,  which,  when  allowed  to  remain  in  the 
blood,  as  in  the  case  of  jaundice,  are  found  to  be  hurtful.  Also 
it  appears  that  certain  other  parts  of  the  bile  are  secreted  or 
formed  by  the  same  gland,  for  the  purpose  of  being  re-ab- 
sorbed into  the  blood  from  the  intestine,  and  that  they  serve 
some  useful  purpose  in  the  processes  which  go  on  in  the  cir- 
culation. (Vide  p.  143.) 

A disorder  of  the  liver  by  itself,  i.  e.  unassociated  with  dis- 
eases of  other  organs,  is  comparatively  uncommon.  A failure 
in  the  secretion  of  bile  is  evidenced  more  or  less  by  the  well- 
known  icteric  symptoms,/^  Jaundice  is  often  caused  by  an 
obstruction  in  the  hepatic  ducts.  In  such  cases  it  is  wnrse 
than  useless  to  urge  the  liver  to  an  extra  formation  of  a secre- 
tion which  can  find  no  outlet.  But  other  cases,  in  which  the 
discoloration  of  the  skin  is  in  general  incomplete,  may  be  due 
to  torpidity,  congestion,  or  chronic  inflammation  of  the  organ. 
In  such  instances  Cholagogues  may  be  cautiously  used ; but 
■w'hen  there  is  acute  inflammation  they  may  do  harm ; and 
when  there  is  a probability  of  structural  change  in  the  liver, 
they  may  be  useless. 
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The  great  majority  of  intestinal  diseases^  as  also  of  chronic 
blood- disorders^  arc  associated  with  a torpidity  or  derange- 
ment of  the  function  of  the  liver.  We  find  this  to  be  the 
case  with  diarrhoea  and  constipation^  •svith  dysentery  and 
cholera;  as  well  as  with  ague,  and  remittents, — gout,  and 
rheumatism, — phthisis,  and  scrofula.  In  all  of  these  diseases 
it  is  of  great  importance  to  attend  to  the  state  of  the  liver.  I 
have  ab’eady  stated  that  Cluina  and  other  Tonics  are  of  very 
particular  use  in  such  cases  of  disorder  of  the  hepatic  func- 
tions, and  have  attempted  to  discover  some  explanation  of  this 
fact  (p.  148).  But  we  are  at  present  concerned  with  medicines 
which  tend  immediately  to  increase  the  secretion  of  bile. 
They  are  more  or  less  applicable  in  all  the  disorders  which 
have  just  been  enumerated.  All  Cathartic  medicines  act  as 
indirect  Cholagogues.  This  is  particularly  the  case  with  the 
drastic  purgatives.  There  appears  to  be  a vital  connection 
between  the  action  of  the  intestinal  canal  and  that  of  the 
liver,  so  that  any  process  going  on  in  the  one  will  excite  the 
function  of  the  other.  Thus  the  bile  is  pom'ed  out  during 
the  process  of  digestion ; and  the  peristaltic  motion  and  extra 
secretion  produced  in  the  bowel  by  the  action  of  a purge, 
causes  likewise  a sympathetic  formation  and  excretion  of  bile. 
It  is  supposed  by  some  that  this  result  is  due  to  an  irrita- 
tion of  the  orifice  of  the  hepatic  duct  in  the  duodenum,  pro- 
duced by  the  purgative  medicine.  We  must  either  suppose 
the  stimulus  of  the  food,  which  produces  the  same  effect,  to 
operate  in  the  same  way, — or  reject  such  an  explanation  as 
superfluous,  which  appears  to  me  the  better  alternative.  For 
it  is  probable  that  the  action  of  a Purgative  is  not  at  all  ex- 
erted in  the  duodenum,  but  that  it  is  actually  absorbed  there, 
and  works  out  its  operation  in  the  loAver  part  of  the  small  and 
in  the  large  intestine. 

True  Cholagogues. — We  are  not  well  informed  as  to  the 
exact  number  of  medicines  which  pass  out  into  the  secretion 
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of  bile,  and  act  thus  on  the  true  eliminative  plan.  But  there 
is  no  medicine  ■which  is  of  such  great  and  universal  utility  in 
:dl  liver  diseases  as  jMercury, — in  its  various  forms.  Mer- 
curials increase  more  or  less  all  secretions ; and  even  if  "we  had 
no  direct  proof  of  their  action  on  the  liver,  we  might  almost 
have  affirmed  that  they  especially  increased  the  secretion  of 
bde,  from  the  obvious  way  in  which  bilious  symptoms  yield 
to  their  action.  But  we  have  a direct  proof  of  this.  M. 
Buchheim  has  made  some  careful  experiments  on  a dog. 
Having  given  it  Mercury,  he  cut  down  upon  the  hepatic 
duct,  observed  and  collected  the  secretion,  and  subsequently 
analyzed  it.  He  found  that  the  bile  was  increased,  and  that 
iMercury  was  contained  in  it.  [Vide  p.  295.)  Probably  Man- 
ganese should  occupy  the  next  place  to  Mercury  as  a Chola- 
gogue.  Gmelin  found  that  an  extraordinary  secretion  of  bile 
w^as  produced  in  animals  to  w'hom  the  Sulphate  was  admin- 
istered. {Treatise  on  the  Action  of  Bai'ytes,  1824.)  This  salt  is 
also  a pm’gative.  Certain  other  purgative  medicines  are  popu- 
larly, and  perhaps  correctly,  esteemed  as  specific  Cholagogues. 
These  are  Rhubarb  and  Aloes.  Taraxacum  is  also  thought  to 
act  upon  the  liver.  But  of  the  true  eliminative  action  of  these 
medicines  we  have  no  proof. 

It  is  probable  that  alkalies,  and  fatty  matters,  may  act  in 
certain  cases  as  true  Cholagogues,  for  they  are  both  contained 
in  the  natural  secretion  of  bile,  and  therefore  likely  to  pass 
into  it. 

In  many  cases  of  debility,  and  even  of  Scrofula,  small  doses 
of  ^Mercury  may  act  efficiently  as  tonics,  by  stimulating  the 
function  of  the  liver,  which  in  such  instances  is  generally 
deranged. 
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Ord.  V.  Diaphoretics.  ^ 

These  are  medicines  which  tend  to  promote  the  secretion 
and  exhalation  from  the  surface  of  the  skin.  Of  the  matters 
which  are  given  off  from  the  surface  of  the  body  there  are 
three  kinds.  Water  in  the  state  of  insensible  vapour,  and 
volatile  matters,  are  continually  exhaling  from  the  skin  at  aU 
points,  and  pass  unnoticed  into  the  atmosphere  around.  The 
liquid  sweat,  which  in  the  ordinary  state  of  the  body  is  only 
given  off  in  sufficient  amount  to  prevent  the  skin  from  becom- 
ing over-dry,  is  secreted  by  the  sudoriferous  glands,  whose 
ducts  terminate  in  large  numbers  on  the  surface  at  every  part. 
There  is  in  the  third  place  an  oily  material,  formed  for  a 
similar  purpose  by  the  sebaceous  glands,  which  are  widely 
distributed,  but  fewer  in  number  than  the  last.  Diaphoretics 
seem  to  increase  only  the  first  two  kinds,  viz.  the  aeriform 
transpiration,  and  the  liquid  sweat;  and  they  act  upon  these 
in  a varying  proportion.  In  the  consideration  of  this  order 
we  have  not  only  to  bear  in  mind  the  distinction  between 
these  two  kinds  of  diaphoresis,  but  to  note  farther  the  impor- 
tant relations  existing  between  the  action  of  these  medicines 
and  the  state  of  the  atmosphere,  the  condition  of  the  body,  and 
amount  of  other  secretions. 

In  all  relaxed  conditions  of  the  general  system,  the  amount 
of  the  perspiration  is  apt  to  be  increased.  This  is  especially 
evident  in  the  weakness  which  follows  a paroxysm  of  simple 
fever.  The  force  of  the  heart  is  weakened,  the  tone  of  the 
capillaries  impaii’ed, — and  by  these  conditions  absorption  is 
favoured,  and  the  amount  of  fiuid  in  the  blood  increased  At 
the  same  time  the  muscular  system  is  relaxed,  and  the  sudori- 
ferous ducts  being  thrown  open  by  the  diminished  contraction 
of  the  involuntary  fibre  that  surrounds  them,  the  excretion  of 
the  sweat  is  favoured,  and  the  wateiy  parts  of  the  blood  are 
poured  out  through  the  skin.  This  general  relaxation  precedes 
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and  follows  the  act  of  vomitings  as  induced  by  a dose  of  Tartar 
Emetic  or  Ipecacuanha.  Thus  these  medicines  act  indirectly 
as  Diaphoretics,  when  given  in  emetic  doses. 

T)'ue  Diaphoretics. — The  following  groups  of  medicines 
may  be  briefly  noticed  as  tending  to  act  as  Eliminatives  on  the 
glands  of  the  skin.  Five  divisions  may  be  made  : — 1.  Salines 
and  diluents,  under  eertain  conditions ; 2.  V olatile  substances 
wliich  are  soluble  in  air,  as  Ammonia,  volatile  oils,  and  Al- 
cohol ; 3.  Certain  acrid  matters,  as  Guaiacum ; 4.  Certain 
Narcotics,  as  Opium  and  Camphor;  5.  Antimony,  Mercury, 
and  Sulphur. 

These  Diaphoretics  are  all  more  or  less  uncertain  in  their 
action,  as  we  have  seen  to  be  the  case  with  Expectorants. 
There  are  two  causes  of  this  uncertainty.  In  the  first  place, 
the  secretion  of  sweat,  like  that  of  the  lungs,  cannot  be  con- 
sidered as  a common  emunctory.  There  are  hardly  any  solid 
matters  in  it  which  are  not  also  contained  in  the  irrine,  and 
commonly  excreted  by  the  kidneys.  It  is  only  in  special  cases, 
or  when  there  is  a fault  in  the  normal  formation  of  urine, 
that  the  skin  is  called  upon  to  eliminate  materials  from  the 
blood. 

In  the  second  place,  there  are  eertain  atmospheric  and  other 
conditions  which  promote  the  secretion  of  sweat,  and  certain 
others  of  an  opposite  nature  which  tend  to  retard  it,  and  to 
divert  into  another  channel  the  aqueous  materials  which  should 
pass  into  it.  With  regard  to  the  state  of  the  atmosphere, 
warmth  favours  diaphoresis,  cold  repels  it.  Warm  chy  air, 
especially  wlien  in  motion,  promotes  the  aeriform  transpira- 
tion, by  favouring  evaporation.  Moist  air,  which  hinders 
evaporation,  promotes  liquid  sweating.  Very  active  exercise, 
with  the  surface  warmly  clad,  produces  liquid  perspiration. 
Moderate  exercise,  with  a cool  surface,  favours  diuresis.  The 
recumbent  posture,  and  sleep,  promote  diaphoresis ; the  erect 
posture,  and  wakefulness,  diuresis.  Thus  when  it  is  required 
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to  produce  sweating,  the  patient  is  ordered  to  lie  in  bed,  to  Ijc 
covered  warmly,  and  to  compose  himself  to  sleep.  Anything 
which  keeps  the  surface  of  the  skin  unnaturally  warm,  as  a 
hot-air  or  hot-vapour  bath, — or  thick  flannel  clothing,  which 
is  a non-conductor  of  heat, — tends  powerfully  to  cause  dia- 
phoresis. So  does  friction,  which  stimulates  and  dilates  the 
external  capillaries. 

So  far  the  conditions  of  sweating  and  of  diuresis  are  nearly 
opposite.  But  this  is  not  the  case  with  the  medicines  which 
are  used  to  cause  them. 

Diluents,  and  salines  soluble  in  water,  form  the  first  group 
of  true  Diaphoretics.  Water  promotes  alike  the  function  of 
the  skin  and  of  the  kidneys ; and  it  is  only  by  a regulation  of 
the  circumstances  mentioned  above  that  it  can  be  diverted 
from  the  latter  towards  the  former.  Diluent  drinks  are  in- 
dispensable adjuncts  to  a Diaphoretic  regimen.  Salines  also 
tend  naturally  to  pass  off  in  the  urine,  when  in  small  doses ; 
but  when  in  large  amount,  by  the  bowels.  A saline,  being 
soluble  in  water,  cannot  pass  out  except  into  a fluid  secretion ; 
so  that  a saline  diaphoretic  should  be  given  in  a moderate 
dose,  and  to  secure  its  action  the  skin  should  be  kept  covered 
and  warm,  and  the  patient  in  the  reeumbent  posture.  The 
medicine  will  then  pass  off  into  the  liquid  sweat,  as  it  other- 
wise would  have  passed  into  the  urine.  The  alkaline  Aeetates, 
Citrates,  and  Tartrates,  are  especially  applicable  as  diaphore- 
tics in  cases  where  there  is  likely  to  be  an  irritating  state  of  the 
perspiration,  as  in  Rheumatic  fever.  Gout,  and  some  skin  dis- 
eases. For,  as  they  are  converted  into  alkalies  in  the  blood, 
and  may  thus  pass  into  the  cutaneous  seeretion,  they  would  be 
able  to  counteract  any  excess  of  acid  contained  in  it. 

Volatile  Diaphoretics  may  increase  the  cutaneous  transpira- 
tion, and  pass  off  by  the  skin,  without  the  production  of  sen- 
sible liquid  sweating.  For  being  soluble  in  air,  and  capable 
of  being  carried  away  l)y  it,  they  therefore  tend  especially  to 
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tlie  two  aeriform  secretions,  i.e.  those  of  the  lungs  and  of  tlie 
cutaneous  surface.  {Vide  pp.  300,  307.)  Ammonia  and  its 
various  salts  arc  very  useful  as  Diaphoretics.  Volatile  oils 
are  less  energetic,  for  they  often  pass  off  with  such  ease  as  not 
sensibly  to  increase  the  secretion  of  the  skin. 

Some  acrid  matters,  as  Guaiacum,  Mezereon,  and  Senega, 
appear  to  act  specifically  on  the  function  of  the  skin.  So  also 
do  certain  Narcotics,  among  which  Opium  is  conspicuous  as 
the  most  certain  Diaphoretic  that  we  possess,  though  its  other 
operations  prevent  it  from  being  applicable  in  all  cases. 

Antimony,  Mercury,  and  Sulphur  are  medicines  which  ap- 
pear to  a gi’eater  or  less  degree  to  increase  all  the  secretions 
in  the  body.  Vdien  given  in  the  insoluble  form,  they  are  re- 
duced  by  the  system  to  a soluble  state.  When  Tartar  Emetic 
is  given  in  small  doses,  its  only  apparent  action  is  slightly  to 
increase  the  perspiration.  It  is  probable  that  it  then  passes 
out  through  the  glands  of  the  skin,  AVlien  given  in  emetic 
doses,  it  may  produce  sweating  indirectly,  as  mentioned  above. 
Iodine,  which  also  increases  secretion  generally,  acts  some- 
times as  a Diaphoretic. 

]\Iany  volatile  oils  have  been  detected  by  their  odour  in  the 
perspiration,  as  those  of  Garlic,  Onion,  Assafoetida,*  Musk, 
and  Copaiba.  Mercury,  Sulphur,  and  Iodine,  have  been  de- 
tected chemically  in  it.  It  has  happened,  when  a course  of 
Mercury  has  followed  the  administration  of  Sulphur,  that 
parts  of  the  skin  have  turned  black,  from  the  formation  of 
Sulphuret  of  Mercury.  So  it  is  proved  of  many  of  these 
Diaphoretics,  and  thus  rendered  highly  probable  of  the  rest, 
that  they  are  true  Eliminatives,  being  themselves  excreted  by 
the  glands  which  they  excite  to  action. 

Wlien  copious  diaphoresis  has  been  excited,  care  should  be 
taken  that  it  be  allowed  to  subside  gradually,  or  the  conse- 
quences may  be  hurtful.  It  may  be  remarked  that  cleanliness 

* Trousseau  and  Pidoux  : Traild  dc  TMrajpeutitiue,  pp.  12,  13. 
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of  the  surface,  by  which  the  sudoriferous  ducts  are  kept  open 
and  healthy,  is  highly  important  to  the  proper  function  of  the 
skin. 

Diaphoretics  are  useful  in  various  disorders.  In  what  is 
called  a cold,  when  the  function  of  the  skin  has  been  suddenly 
interfered  with,  and  the  vaporous  transpiration  is  all  thrown 
upon  the  lungs,  producing  irritation  or  inflammation  of  the 
respiratory  mucous  surface.  Diaphoretics  are  generally  re- 
quired. In  Fevers,  and  some  other  disorders,  as  Gout  and 
Rheumatism,  which  are  apt  to  improve  or  to  pass  off  wdth  an 
increase  of  perspiration,  and  in  which  it  often  seems  likely 
that  some  morbid  materials  "may  be  eliminated  by  this  channel, 
the  same  medicines  are  constantly  necessary.  This  natural 
determination  of  exanthematous  and  other  disorders  is  perhaps 
not  sufficiently  regarded  by  modern  physicians.  The  chief 
treatment  of  fevers  among  practitioners  of  a century  since  con- 
sisted in  copious  and  frequent  sweating.  Their  successors,  in 
recommending  light  clothing  and  cool  apartments,  and  thus 
discouraging  the  function  of  the  skin,  have  gone  to  the  oppo- 
site extreme.  There  can  be  no  doubt  that  the  old  plan  met 
with  a very  fair  amount  of  success,  especially  when  we  take 
into  account  the  concurrent  practice  of  bloodletting  and  other 
acknowledged  errors  of  treatment.  And  I believe  that  in  these 
disorders  we  may  often  do  great  good  by  stimulating  the  se- 
cretion of  the  skin  with  warm  clothing  and  efficient  doses  of 
saline  or  antimonial  diaphoretics.  We  may  thus  produce  an  arti- 
ficial crisis,  and  hasten  the  termination  of  a dangerous  disorder. 

When  another  secretion  is  undrdy  copious,  an  increase  in 
the  sweat  may  cause  it  to  diminish.  Thus  in  some  cases  of 
diarrhoea,  and  still  more  in  diabetes.  Diaphoretics  ai’c  appro- 
priate. In  contrary  conditions,  as  when  the  formation  of  urine 
is  unnaturally  small,  on  account  of  granular  degeneration  of 
the  kidney,  it  is  again  important  to  stimulate  the  secretion  of 
the  skin,  that  it  may,  if  possible,  be  able  to  replace  the  other. 
(Fif/e  p.  302.) 
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Ord.  VI.  Diuretics. 

These  are  meclieines  which  tend  to  increase  the  secretion  of 
urine. 

By  means  of  the  kidneys  a large  amount  of  aqueous  ma- 
terial is  every  day  separated  from  the  blood,  and  excreted. 
This  water  is  in  the  first  instance  absorbed  by  the  surface  of 
the  stomach  and  intestine.  The  causes  which  demand  its 
excretion  are  twofold.  In  the  first  place,  it  is  necessary  that 
the  blood  should  be  kept  down  to  its  normal  standard  as  re- 
gards water,  and  that  the  surplus  fluid  which  is  daily  added 
to  it  should  be  removed.  Secondly,  this  water  is  required  in 
the  urine  as  a vehicle,  to  hold  in  solution  there  certain  soluble 
matters  which  are  continually  forming  in  the  blood,  or  being 
received  into  it,  but  which  have  to  be  excreted  from  it  by 
means  of  the  kidneys.  These  matters  comprehend  a variety 
of  salts, — and  a number  of  nitrogenous  substances,  of  which 
the  best-known  are  urea  and  uric  acid.  These  last  are  formed 
in  the  blood  by  the  gradual  decomposition  or  change  of  the 
animal  tissues  through  which  it  flows.  When  retained  in  the 
cii’culation,  on  account  of  a failure  of  the  function  of  the  kid- 
neys, they  act  as  poisons. 

The  kidneys  are  the  chief  emunctories  of  water ; and  mineral 
substances  which  are  soluble  in  water  tend  for  this  reason  to 
pass  out  into  the  urine.  Many  of  these,  as  the  salts  of  Iron, 
Silver,  Lead,  and  Copper,  are  Astringents,  and  tend  to  dimi- 
nish rather  than  to  increase  the  amount  of  urine.  But  the 
urine  is  so  necessary  and  so  constant  a secretion,  that  it  is 
very  diflScultto  diminish  it  in  quantity.  Saline  medicines  act 
as  Diuretics  under  certain  conditions.  So  also  do  acids  and 
alkalies,  and  many  vegetable  substances,  which  will  be  pre- 
sently spoken  of. 

The  soluble  substances  which  thus  pass  off*  in  the  urine,  and 
act  as  Diuretics,  are  many  in  number,  but  they  are  all  uncer- 
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tain  in  action,  for  several  reasons.  Tlie  amount  of  the  urine 
depends  very  much  on  the  quantity  of  water  taken  into  the 
stomach,  or  absorbed  from  the  atnjosphere  through  the  skin ; 
so  that  when  there  is  not  a sufficient  quantity  of  water  in  the 
sj'^stem,  it  is  impossible  for  more  urine  to  be  formed.  This 
necessary  absorption  of  water  depends  again  upon  the  pressure 
of  the  circulation ; when  this  is  too  great  it  cannot  go  on, 
and  the  urine  is  diminished.  A large  increase  in  any  other  of 
the  secretions,  as  that  of  the  bowels, — but  particularly  of  the 
skin,  as  in  warm  dry  weather, — hinders  diuresis.  The  secre- 
tion of  the  urine  is  favoured  by  those  conditions  which  repress 
the  perspiration ; as  by  coldness  of  the  surface,  light  clothing, 
a cold  and  damp  condition  of  the  atmosphere,  and  the  erect 
posture.  In  the  fourth  place,  the  urine  is  diminished  by 
causes  which  impede  the  circulation,  as  by  congestion  of  the 
kidney  or  liver, — or  of  the  whole  venous  system,  on  account 
of  obstruction  in  the  heart, — conditions  which  produce  dropsy. 

Those  medicines  act  as  indirect  Diuretics,  which,  by  favour- 
ing the  removal  of  one  of  these  hindering  causes,  tend  to  allow 
the  secretion  of  urine  to  go  on  as  in  health.  The  powerful 
action  of  the  heart  in  fevers  and  inflammations  causes  such  a 
pressure  on  the  vessels  as  to  retard  absorption,  and  thus  hin- 
ders dim’esis.  A hard  bounding  pulse  and  hot  skin  favour 
sweating  more  than  diuresis,  though  they  often  diminish  both 
of  these  secretions.  Both  are  assisted  by  a relaxed  state  of 
the  circulation,  which  favom’s  the  absorption  of  fluids.  Thus 
venesection,  purging.  Antimony,  or  anything  that  diminishes 
a febrile  reaction,  will  help  diuresis  in  such  cases.  In  cases 
of  congestion  on  account  of  cardiac  disease.  Digitalis,*  which, 
by  powerfully  weakening  the  force  of  the  heart,  both  dimi- 

* Dr.  Ckristison  found  that  a strong  infusion  of  Digitalis  applied  to 
the  abdomen  externally  in  a case  of  Ascites,  produced  such  an  elimi- 
nation of  flnid  from  the  kidneys,  that  the  dropsy  was  cured.  In  addi- 
tion to  its  action  on  the  heart,  Digitahs  is  probably  a true  Diuretic. 
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iiislics  congestion  and  favours  absorption,  is  a most  efficient 
promoter  of  the  natural  function  of  the  kidneys.  When  the 
portal  circulation  is  the  scat  of  the  obstruction,  a mercurial, 
such  as  blue-pill,  'which  especially  acts  on  the  liver,  udll  be  a 
niost  desirable  adjunct  to  the  other  remedies  employed.  To- 
bacco and  Lobelia,  like  Digitalis,  promote  diuresis  by  dimi- 
nishing the  force  of  the  heart. 

True  Diuretics. — Though  all  true  Diuretics  pass  into  the 
urine,  the  converse  of  this,  i.  e.  that  all  matters  which  pass 
into  the  urine  are  Diuretic,  is  not  always  true.  Thus  the 
astringent  mineral  salts  pass  frequently  out  of  the  system  in 
the  m’ine,  but  seldom  affect  its  amount  in  either  way.  And 
for  the  reasons  already  enumerated,  it  is  often  impossible,  even 
by  the  most  powerful  medicines  of  this  order,  to  increase  the 
urine  beyond  a certain  amount. 

Diuretics  may  be  somewhat  loosely  arranged  in  four  groups : 
— 1.  Water,  and  soluble  mineral  substances,  i.e.  acids,  alka- 
lies, and  salines  under  certain  conditions ; 2.  Acrid  matters 
of  various  kinds ; 3.  Alcoholic  and  ethereal  liquids ; 4.  The 
minerals  which  increase  all  secretions. 

Diluents  promote  the  secretions  of  the  skin  and  kidneys. 
A certain  quantity  of  water  must  be  given  with  every  diuretic 
dose,  and  the  larger  the  quantity  the  greater  will  be  the  effect 
produced.  In  the  case  of  a Diaphoretic,  this  is  all  that  is 
required.  But  as  Diuretics  are  generally  given,  as  in  dropsies, 
for  the  purpose  of  eliminating  fluid  out  of  the  system,  this 
object  would  be  clearly  defeated  by  the  introduction  of  a large 
quantity  of  water  into  the  system.  This  therefore  should  be 
avoided.  The  free  acids,  both  mineral  and  vegetable,  with 
the  exception  of  Sulphuric  acid  [vide  p.  284),  pass  into  the 
urine,  and  act  as  Diuretics.  So  also  do  the  mineral  alkalies. 
As  these  medicines  have  important  agencies  in  the  blood,  and 
tend  further,  by  altering  the  reaction  of  the  urine,  to  produce 
in  it  deposits  of  different  kinds  [vide  p.  158),  they  cannot 
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always  be  safely  employed  for  tins  purpose.  Saliues  are  more 
appropriate.  They  should  not  be  given  in  large  doses,  for  they 
Avill  then  aet  upon  the  bowels.  The  dose  should  be  small,  and 
moderately  diluted  with  water.  To  prevent  it  from  actmg 
upon  the  skin,  the  eonditions  whieh  favour  diaphoresis  should 
be,  if  possible,  avoided.  The  subject  of  the  action  of  saline 
medicines,  and  the  effect  of  dilution  upon  this  action,  has  been 
ah’eady  considered,  (p.  65.) 

When  an  alkali  as  well  as  an  eliminative  is  required  by  the 
nature  of  the  case,  such  a medicine  as  Acetate  of  Potash  is 
often  preferable  to  a free  alkali.  It  has  been  found  very  use- 
ful in  Skin  diseases  by  Dr.  Easton,  and  in  Eheumatism  by  Dr. 
Golding  Bird.  In  both  cases,  as  a diaphoretic,  it  may  correct 
an  acid  state  of  the  perspiration,  being  excreted  as  an  alkali ; 
in  Bheumatism,  acting  as  a diuretic,  it  may  counteract  acidity 
of  the  urine. 

The  acrid  Diuretics  are  perhaps  the  most  powerful  medicines 
in  the  order.  One  of  them,  Cantharides,  is  an  animal  pro- 
duct. Some  contain  or  consist  of  volatile  oils : as  Juniper, 
Tupentine,  Cajuput,  Copaiba,  Horseradish.  These  volatile  oils 
may  act  upon  the  skin  instead  of  the  kidneys,  under  the  con- 
ditions which  are  mentioned  above  as  favouring  diaphoresis. 
Others  of  this  group  contain  peculiar  vegetable  principles ; as 
Broom,  Chimaphila,  Taraxacum,  Colchicum,  Digitalis,  and 
Squill. 

Alcohol,  Ether,  and  Nitric  ether,  act  powerfully  both  ou 
the  kidneys  and  on  the  skin.  Wine,  which  further  contains 
certain  volatile  oils,  and  sometimes  a vegetable  acid,  acts  on 
the  kidneys  when  drunk  in  any  quantity.  The  diuretic  effect 
of  these  liquids  is,  as  in  the  case  of  salines,  greater  when  the 
surface  is  cold,  and  less  when  it  is  warm  and  covered. 

Mercury,  Antimony,  and  Iodine,  which  increase  more  or 
less  all  the  animal  secretions,  act,  among  others,  upon  the  se- 
cretion of  urine.  Iodine  particularly  is  said  to  be  diuretic. 
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Mercury  and  Antimony  are  most  efficacious  as  indirect  agents ; 
tlie  former  by  stimulating  the  function  of  the  liver  when  im- 
paired, the  other  by  diminishing  the  pressure  on  the  vessels  in 
febrile  cases. 

A large  number  of  Diuretics  are  themselves  secreted  by  the 
kidneys,  and  have  been  proved  to  pass  out  into  the  urine.  A 
great  many  have  been  detected  in  the  urine  by  different 
chemists,  especially  by  M.  Wohler.  The  Carbonate,  Nitrate, 
and  Chlorate  of  Potash,  and  the  Iodide  of  Potassium,  have 
been  foimd  there.  So  also  have  the  mineral  acids — the 
vegetable  acids — Magnesia — Mercury,*  in  combination — and 
Iodine,  in  the  form  of  Hydriodic  acid.  Among  vegetables, 
the  principles  of  Chimaphila  and  Uva  Ursi — the  oils  of  Tur- 
pentine and  Juniper,  somewhat  altered  in  nature — the  oil  and 
resm  of  Copaiba — and  the  acrid  principle  of  Cubebs,  all  pass 
into  it.  An  animal  product.  Urea,  a constituent  of  the  natm’al 
urine,  which  may  be  artificially  produced,  is  an  admirable 
diuretic.  Other  substances,  which  are  not  diuretic,  but  astrin- 
gent, have  been  found  in  the  urine ; as  Alum,  Lead,  and  the 
Morphia  and  Meconic  acid  of  Opium. 

When  a powerful  Diuretic  is  given  in  too  large  a dose,  it 
may  cause  a degree  of  action  sufficient  to  produce  congestion 
of  the  kidney,  and  so  defeat  the  object  for  which  it  was  in- 
tended. For  congestion  of  a gland  is  invariably  followed  by  a 
diminution  or  stoppage  of  its  secretion.  So  a large  dose  of 
Turpentine  or  Cantharides  may  cause  a dangerous  attack  of 
strangury,  or  even  a total  suppression  of  the  urine  for  a time. 
( Vide  p.  296.) 

It  can  hardly  be  said  that  Diuretics  are  of  very  extensive 

* It  has  been  asserted  by  Dr.  Murray  that  it  is  impossible  for  Mer- 
cury to  pass  off  in  the  urine,  on  account  of  the  Phosphoric  acid  con- 
tained in  that  secretion,  which  would  precipitate  the  metal.  But 
Phosphoric  acid  is  also  contained  in  the  blood  ; and  Mercury  has  been 
discovered  in  the  urine. 
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ai) plication  in  tlic  treatment  of  disease,  or  that  they  arc  rnedi- 
eiiies  which  can  ever  he  mueh  relied  upon.  For  not  only  are 
the  remedies  themselves  uiieertain  in  action,  but  it  happens 
also  that  the  disorders  in  which  they  arc  most  required  are  of 
a peeuliarly  obstinate  nature. 

There  are  two  chief  actions  for  which  Diuretics  may  be 
required.  They  may  be  used:  (1.)  to  eliminate  solid  mate- 
rials from  the  blood ; (2.)  to  promote  absorption,  by  diminish- 
ing the  amount  of  fluid  in  the  blood.  It  is  easier  to  employ 
the  first  than  to  exert  the  seeond  of  these  operations. 

When  there  is  habitually  a deposit  in  the  urine,  of  lithates, 
or  phosphates,  or  other  solid  matters,  the  simplest  mode  of 
obtaining  a solution  of  this  deposit,  and  thus  preventing  dan- 
gerous eonsequences,  is  to  inerease  the  amount  of  the  fluid 
part  of  the  seeretion.  Water  is  the  best  medicine  for  this 
purpose,  and  all  Diuretics  that  are  given  with  sueh  an  object 
should  be  freely  diluted  with  water.  In  Gout  and  Rheuma- 
tism, remedies  of  this  order  may  be  of  service  by  promoting 
the  excretion  from  the  blood  of  the  uric  or  lactic  acid  formed 
there.  They  may  also  be  used  as  Eliminatives  in  fevers  and 
other  disorders.  In  the  strangury  which  may  sometimes  fol- 
low the  application  of  a blister  to  the  skin,  copious  draughts 
of  water  are  often  prescribed  with  advantage,  for  they  seiwe 
to  wash  out  of  the  blood  the  acrid  matter  which  has  been  ab- 
sorbed from  the  surface. 

It  is  for  the  second  purpose,  in  cases  of  dropsy,  produced 
by  eongestion  of  the  liver,  kidneys,  or  general  circulation, 
that  Dim’etics  are  most  urgently  required,  but  are  least  elfi- 
caeious.  This  congestion  and  pressure  on  the  veins  dimi- 
nishes the  amount  of  the  seeretion  of  urine,  and  by  so  doing 
increases  itself,  and  aggravates  the  eflPnsion  and  disorder. 
The  same  cause  most  effeetually  hinders  the  aetion  of  a 
Diuretic.  If  only  avc  could  largely  increase  the  secretion  of 
urine,  the  pressure  on  the  venous  system  would  be  dimi- 


ELT^[TNATIVES. OUD.  VT . 


333. 


nishcd,  and  absorption  of  the  effused  fluids  might  take  plaee. 
Til  some  cases  of  di’opsy  caused  by  renal  congestion^  the  at- 
tempt is  so  hopeless  that  it  is  better  to  resort  to  Diaphoretics. 
In  obstruction  on  account  of  heart-disease,  or  congestion  of 
tlie  liver,  we  may  sometimes  gain  our,  point  by  combining 
other  Diuretics  with  Digitalis  or  Blue-pill,  remedies  which 
tend  to  remove  the  causes  by  which  the  diuretic  action  is  hin- 
dered. ( Vide  p.  321 .)  Even  then  we  can  often  produce  a much 
more  copious  and  effectual  drain  of  fluid  from  the  blood  by  an 
action  on  the  bowels,  as  by  a dose  of  Jalap  or  Elaterium. 
When  a Diuretic  is  required  to  eliminate  fluid  from  the  system, 
the  dose  should  not  be  much  diluted  with  water ; this  should 
only  be  done  when  we  desire  to  eliminate  solids  from  the 
blood.  It  is  often  advisable  to  combine  together  a number  of 
different  Diuretics  in  the  same  prescription,  so  that  by  their 
joint  but  vai’ious  agencies  the  causes  which  hinder  their  action 
may  be  overcome.  The  operation  of  Diaphoretics  is  opposed  to 
that  of  Diuretics,  but  it  is  not  always  so  with  purgative  me- 
dicines. The  urine  is  often  increased  by  the  action  of  a hydra- 
gogue  Cathartic ; and  a combination  of  Blue-pill  and  Squill 
supplies  us  with  one  of  the  best  of  known  Diuretics.  It  is 
applicable  in  cardiac  dropsy  as  well  as  in  hepatic  cases. 

The  action  of  some  stimulant  diuretics,  especially  Copaiba, 
in  the  cure  of  gonorrhoeal  discharges,  may  perhaps  be  simply 
due  to  the  local  action  of  the  medicine,  as  it  passes,  dissolved 
in  the  urine,  over  the  inflamed  mucous  surface. 

Tims  is  concluded  a brief  outline  of  the  actions  and  uses  of 
the  six  orders  of  Eliminative  medicines. 
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CHAPTER  IV. 

ON  THE  ACTION  OF  SOME  OF  THE  MORE  IMPORTANT 
MEDICINES  IN  PARTICULAR. 

The  chief  objects  for  which  I have  designed  this  Fourth 
Chapter  are  that  I may  be  enabled  to  illustrate  some  gene- 
ral principles  of  the  action  of  medicines  which  have  been  laid 
down  in  the  Propositions,  and  show  in  what  manner  they  are 
applieable  to  special  cases, — and  to  enter  into  certain  details 
respecting  the  more  important  remedies,  wliich  have  not  been 
attempted  as  yet.  Of  many  of  these  medicines  a tolerably 
full  account  has  ah’eady  been  given ; but  they  may  again  be 
mentioned  here  for  the  purpose  of  shortly  summing  up  their 
several  actions,  and  comparing  them  one  with  another. 

It  often  happens  that  there  is  more  than  one  point  of  view 
from  which  the  action  of  a medicine  may  be  regarded.  For 
many  medicines  are  numbered*under  several  distinct  heads, 
being  included  in  different  groups  on  aecount  of  the  several 
phases  of  their  operation.  There  are  three  stages  in  the  pro- 
gress of  the  remedy  through  the  system,  at  each  of  which  it 
may  exert  a special  action.  There  is  a contact  with  the  sirr- 
face ; a continuance  in  the  system ; and  a passage  out  of  the 
system.  In  the  first  place  a medicine  touches  the  mucous 
surface  of  the  alimentary  canal ; here  some  few  evidence  their 
action.  From  this,  if  in  any  way  soluble,  it  passes  into  the 
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blood.  Here  it  may  aet  on  the  blood,  being  Hajmatic.  Or 
it  may  employ  the  blood  merely  as  a means  of  transit,  and 
direct  itself  towards  nerve  or  muscular  fibre,  being  Neurotic 
or  Astringent.  But  we  have  seen  that  none  of  these  medi- 
cines, -vvitli  the  only  exception  of  Restorative  Haematics,  can 
remain  long  in  the  system.  They  must  pass  out,  and  the 
mode  of  passage  is  through  the  glands.  Here  is  a third  op- 
portunity of  operation.  The  medicine  may  act  now  as  an 
Eliminative,  increasing  the  secretion  of  the  gland ; or,  more 
rarely,  as  a glandular  Astringent,  because  tending  to  dimi- 
nish it. 

As  a general  rule,  though  not  in  all  cases,  the  most  import- 
ant action  of  a medicine  is  that  which  it  first  evidences,  the 
subsequent  operations  being  secondary,  and  of  less  moment. 
Thus  Mercury  is,  in  the  first  place,  a Catalytic  Haematic ; in 
the  second  place,  an  Eliminative.  Creosote  is  firstly  a general 
Sedative,  secondly  an  Astringent.  Antimony  probably  be- 
longs to  three  out  of  the  four  classes,  and  its  second  operation 
is  perhaps  the  most  important.  It  is  a Catalytic,  a special 
Sedative,  and  also  an  Eliminative. 

COD-LIVER  OIL. 

Class  I.  Div.  I.  Ord.  I.  Alimenta. 

This  oil  has  been  proved  by  the  experience  of  many  physi- 
cians to  be  a medicine  of  great  utility  in  most  cases  in  which 
there  is  a general  deficiency  of  fat  in  the  system.  It  appears 
that  the  oil  from  the  livers  of  fishes  was  used  as  a remedy 
among  the  Hindoos  and  Burmese  in  very  ancient  times.  Cod 
oil  was  recommended  in  England  by  Dr.  Percival,  as  useful 
in  the  treatment  of  chronic  rheumatism,  in  1771.  But  to 
Dr.  J.  II.  Bennett  belongs  the  high  honour  of  having  clearly 
pointed  out  its  remarkable  efficacy  in  tubercular  diseases,  in 
his  Treatise  on  Oleum  Jecoris  Aselli,  published  in  1841.  It 
is  thought  to  exert  a specific  action  in  the  cure  of  pulmonary 
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Phthisis,  and  it  certainly  appears  to  be  the  only  medicine  that 
possesses  any  marked  or  peculiar  po.wer  over  the  progress  of 
this  disorder.  When  administered  in  favourable  cases  it  seems 
not  only  to  have  the  power  of  fattening  the  patient,  but  to  be 
able  also  to  combat  and  cure  the  disease  itself,  arresting  or 
retarding^  the  tubercular  deposit.  Sometimes  it  is  unable  to 
do  this ; but  in  all  cases  of  consumption  a trial  should  at 
least  be  given  to  it.  It  is  of  most  service  when  the  disease  is 
only  incipient,  and,  if  given  in  the  first  stage,  may  often  pre- 
vent its  further  progress ; but  it  may  even  cure  patients  in 
whom  the  deposit  has  passed  the  stage  of  softening,  as  appears 
from  the  reports  of  the  Brompton  Hospital.  Dr.  Wood,  of 
America,  infers  from  the  statistics  of  disease  in  that  country, 
as  observed  by  him  during  several  years,  that  the  extensive 
use  of  this  oil  in  consumptive  cases  has  been  rewarded  by  the 
recovery  of  at  least  one  in  every  eight,  and  he  anticipates  a 
still  more  successful  result  from  the  continuance  of  its  use. 

It  is  also  of  use  in  Scrofula,  in  chronic  Rheumatism,  and 
in  cases  of  emaciation  generally.  It  may  prove  nutritive  in 
Diabetes  mellitus,  because  it  is  not  likely  to  be  converted  into 
sugar  in  the  system,  whereas  in  that  disorder  all  kinds  of  food, 
excepting  fats  and  oils,  are  liable  to  this  change.  Cod-liver 
oil  is  assimilated  to  the  tissues,  and  there  seems  to  be  somcr 
thing  in  it  which  not  only  renders  it  more  easy  to  assimilate 
than  other  oils,  but  which  further  endows  it  with  a special  in- 
fluence over  tuberculous  diseases.  It  does  not  appear  that 
any  other  oils  are  equally  effective.  Though  Dr.  Duncan  and 
Mr.  Nunn  have  recommended  Almond-oil  instead  of  Cod- 
liver  oil,  yet  the  general  experience  of  others  is  decidedly 
against  such  a substitution. 

It  has  not  yet  been  clearly  ascertained  to  which  of  the  con- 
stituents of  this  oil  its  valuable  properties  are  owing.  Being 
itself  an  animal  product,  it  is  for  that  reason  more  easy  of 
assimilation  than  a vegetable  oil.  Many  have  attributed  its 
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virtues  to  lodine^of  which,  according  to  De  Jongh,  it  contains 
37  parts  in  100,000. 

Dr.  Thcophilus  Thompson  lias  tried  both  Olive  and  Almond 
oils  in  consumptive  cases,  but  has  not  found  that  any  material 
benefit  is  derived  from  their  use.  He  has  tried  Cocoa-nut  oil, 
Avith  somcAvliat  better  results.  He  considers  that  Cod-oil 
produces  its  best  effects  in  cases  where  Iodine  Avould  be  inad- 
missible. Neither  does  he  think  its  virtue  to  be  due  to  the 
biliary  matters  which  it  contains,  for  a mixture  of  ox-gall 
with  Almond-oil  does  not  supply  its  place.  Cod-oil  contains 
21  parts  in  100,000  of  Phosphorus.  Dr.  Thompson  supposes 
that  its  efficacy  may  be  partly  owing  to  this.  He  has  made 
tnal  of  Phosphuretted  Almond-oil,  containing  one  grain  of 
Phosphorus  to  the  pint.  He  suggests  that  this  Phosphorus 
may  be  of  use  in  diverting  some  of  the  Oxygen  from  the  tis- 
sues. This  is  to  adopt  Liebig’s  theory  of  the  excess  of  Oxygen 
in  Phthisis ; an  idea  which  is  not  very  consistent  with  the  ex- 
periments of  Dr.  Hutchinson  on  his  Spirometer,  from  which 
it  appears  that  the  quantity  of  air  inhaled  at  each  breath  by 
a consumptive  patient  is  considerably  less  than  in  health,  on 
account  of  a diminished  capacity  of  the  lungs.  But  when  a 
continual  fever  has  set  in,  an  oxidation  and  waste  of  the  tissues 
must  certainly  take  place.  {Lancet,  October,  1851.  See  also 
Dr.  Thompson’s  Clinical  Lectures  on  Pulm.  Consumjdion,  1854, 
Lecture  v. ; and  Lettsomian  Lectufes,  1855,  Lecture  iii.) 

The  Phosphorus  in  Cod-liver  oil  would  soon  be  oxidized, 

and  it  would  seem  to  be  too  small  in  amount  to  be  of  service 

in  this  way.  If  anything  Avere  thus  needed  as  a pabulum  for 

Oxygen  we  might  suppose  it  to  be  the  oil  itself  that  Avas  thus 

/ 

burnt.  It  is  probably  in  this  Avay  that  all  oils  are  of  a cer- 
tain use  in  Phthisis.  The  introduction  of  oil  by  the  skin,  as 
by  tradesmen  'of  several  classes,  or  by  the  method  of  inunc- 
tion practised  by  the  ancients,  but  which  cannot  conveniently 
be  revived  in  modern  times,  has  been  shoAvn  by  Dr.  Simpson 
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to  afford  a considerable  degree  of  protection  against  tuber- 
culous disorders.  But  there  is  something  peculiar  in  Cod-oil. 
An  alleged  discovery  by  Winckler,  that  it  contains  a peculiar 
fatty  base^  Pi'opyline,  in  place  of  the  Glycerine  of  other  oils, 
may  perhaps  afford  us  some  clue  to  its  undoubted  superiority 
over  the  vegetable  oils.*  But  the  same  chemical  peculiarity 
may  possibly  exist  in  other  animal  oils.  And  I am  not  sure 
whether  some  of  these  animal  oils  and  fats  may  not  be  used 
with  great  advantage  in  phthisical  and  scrofulous  cases.  I 
may  make  particular  mention  of  common  Butter,  which,  if 
eaten  in  large  quantities  by  patients  suffering  from  tuber- 
cular cachexy,  will  relieve  the  emaciation  in  a marked  manner, 
and  probably  be  found  agreeable  as  well  as  effectual. 

In  attempting  to  explain  the  efficacy  of  Cod-oil,  some  urge 
that  it  does  good  by  stimidating  the  lymphatic  and  absorbent 
system.  Others  suppose  that  its  particles  exert  mechanically 
a beneficial  influence  in  forwarding  the  healthy  process  of  cell- 
formation. 

Possibly  the  utility  of  this  medicine  may  depend  upon  a 
combination  of  several  constituents  and  various  properties.  It 
is  an  oil  j and  thus  of  use  as  an  Aliment,  and  as  a supporter 
of  the  respiratory  function.  It  is  an  animal  oil;  and  thus  pe- 
culiarly adapted  for  being  digested,  absorbed,  and  assimilated 
to  the  adipose  tissues  of  the  human  body.  It  contains  Iodine 
and  Bromine ; which  are  useful  as  Alteratives  or  blood  medi- 
cines, both  in  Phthisis  and  Scrofula.  Their  proportion  will 
not  seem  so  §maU  when  the  large  dose  of  the  oil  and  its  fre- 
quent repetition  are  taken  into  account.  But  their  presence 
alone  would  not  be  sufficient  to  explain  the  utility  of  the  oil. 
It  contains  also  Phosphorus,  a general  Stimulant,  Avhich  may 
prove  of  use  when  there  is  a failiu’e  of  the  nervous  forces. 

Sometimes  the  dose  of  the  oil  excites  a most  distressing 

* See  article  MorrhucB  Oleum,  by  the  author,  in  the  second  edition 
of  Dr.  Eoyle’s  Manual  of  Materia  Mediea. 
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nausea.  This  may  perhaps  be  prevented  by  a judieious  mo- 
dification of  the  vehicle.  It  may  be  floated  on  an  aromatic 
water,  on  a bitter  infusion,  on  milk,  on  wine,  or  on  cold  tea,  to 
suit  vaiious  tastes.  In  other  instances  the  dose  is  swallowed 
udthout  inconvenience,  but  the  patient  is  not  fattened,  nor  is 
his  condition  iu  the  least  improved  by  it.  In  such  incurable 
conditions  it  is  probable  that  there  is  often  an  organic  disease 
of  the  Pancreas,  or  a failure  in  the  function  of  that  gland.  For 
it  appears  that  the  absorption  of  fats  is  partly  efiected  by  means 
of  an  alkali  contained  in  the  Pancreatic  fluid.  When  there  is 
reason  to  suspect  this  cause  of  the  emaciation,  it  is  advisable 
to  saponify  the  oil  by  shaking  it  with  a sufficient  quantity  of 
solution  of  Potash  or  of  Carbonate  of  Soda.  The  dose  will  then 
be  in  a state  of  solution,  and  ready  for  absorption. 

Cod-liver  oil  may  be  used  with  advantage  as  a vehicle  for 
Iodide  of  Iron,  in  scrofulous  cases.  Two  grains  of  this  may  be 
dissolved  in  each  ounce  of  the  oil.  (Vide  pp.  121,  199,  245.*) 

SULPHURIC  ACID. 

Class  I.  Div.  I.  Ord.  II.  Acida. 

Class  III.  Ord.  I.  Asteingentia  mineealia. 

This  medieine  acts  chemically  as  an  acid  in  the  blood  and 
in  the  secretions.  When  diluted  it  is  easily  absorbed,  and 
meeting  in  the  stomach  with  an  acid  secretion,  it  passes  into 
the  circulation  without  being  first  neutralized.  If  in  small 
quantity,  it  is  neutralized  by  the  slight  excess  of  alkali  in  the 
blood  j if  in  larger  amount,  it  may  exceed  this  alkali,  and  dis- 
place and  set  free  other  aeids  in  the  blood,  combining  with 
their  bases  on  account  of  its  strong  affinities.  In  all  cases  it 
increases  the  quantity  of  free  acid  in  the  system,  and  tends 
to  render  the  secretions,  as  the  urine,  more  acid  than  they 
were  before.  (Vide  Dr.  Benee  Jones’s  Animal  Chemistry,  p.  49.) 

* Reference  is  made  at  the  end  of  each  article  to  those  parts  of  the 
Essay  in  which  the  remedy  has  been  mentioned  before. 
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By  this  chemical  action  Sulphuric  Acid  is  rendered  useful 
in  alkalinity  of  the  blood,  ■which  may  occur  in  fevers ; or  of 
the  urine,  as  in  Phosphaturia.  It  thus  acts  as  a Ptcstorative 
Hiematic.  But  it  is  not  right  that  there  should  be  more  than 
a certain  quantity  of  this  acid  in  the  system.  So  that  when 
introduced  in  large  quantity  it  must  be  excreted.  It  does  not 
appear  that  it  is  itself  exereted  in  the  urine,  though  it  may 
cause  an  excess  of  other  acids  in  that  secretion.  On  this 
point  Dr.  Bence  Jones  has  made  some  careful  experiments. 
[Anim.  Chem.,  p.  75.)  He  finds  that  Sulphuric  Acid  does 
not  pass  off  in  the  urine,  either  free  or  in  combination,  except 
when  given  in  great  quantity.  Now  it  is  found  that  Sulphuric 
Acid  is  of  great  use  as  an  Astringent  in  diarrhoea.  Placing 
these  two  faets  in  juxtaposition,  it  would  seem  that  the  acid, 
which  is  doubtless  absorbed  in  the  first  place,  must  afterwards 
be  eliminated  from  the  system  by  the  surface  of  the  bowels. 
This  is  perhaps  because  the  secretion  of  this  mucous  mem- 
brane is  the  one  which  is  least  likely  to  be  deranged  by  the 
presence  of  the  acid. 

The  free  acid  is  an  Astringent,  and  has  the  power  of  coa- 
gulating albumen,  and  causing  the  contraetion  of  muscular 
fibre,  (p.  280.)  Though  probably  neutralized  and  combined 
while  in  the  blood,  it  is  free  before  absorption,  and  after  ex- 
cretion, Before  absorption  it  is  an  Astringent  to  the  smTace 
of  the  stomach ; after  and  during  excretion,  to  the  surface  of 
the  bowels.  It  is  useful  chemically  in  alkaline  Pyrosis.  Its 
astringent  property  explains  its  utility  in  acid  dyspepsia,  which 
appears  at  first  sight  incomprehensible.  Lactic  acid,  or  some 
similar  acid,  is  poured  out  in  excess  by  the  glands  of  the 
stomach.  Sidphuric  acid  topically  constringes  the  muscidar 
fibre  of  the  ducts  of  these  glands,  and  in  this  way  diminishes 
their  secretion. 

The  acid,  if  in  excess  in  the  blood,  may  tend  to  brace  the 
system  by  causing  a general  contraction  of  the  fibres  of  tlic 
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voluntaiy  muscles.  But  it  is  'chiefly  on  account  of  its  anti- 
dyspeptic  agency,  and  its  astringent  action  on  the  secretions, 
that  the  title  of  Tonic  has  been  so  often  applied  to  it. 

Next  to  that  of  the  bowels,  the  acid  appears  to  aet  most  on 
the  seeretion  of  the  skin.  Probably  there  also  eliminated  in 
a free  state,  it  is  thus  able  to  diminish  excessive  diaphoresis. 

It  is  applicable  in  cases  of  Hsemorrhage,  when  this  takes 
place  from  a mucous  membrane,  for  it  probably  passes  off  in 
small  quantities  from  all  the  mucous  surfaces.  It  is  very  use- 
fid  in  diarrhoea.  (Vide  p.  318.)  Being  a special  Astringent 
to  the  intestinal  mucous  surface,  it  may  be  useful  in  malignant 
cholera,  especially  if  given  in  the  early  stage  of  that  disorder. 
Dr.  Fuller  and  others  have  spoken  highly  of  its  efficacy  in  the 
last  epidemic.  It  was  discovered  by  Mr.  Herapath,  of  Bristol, 
to  be  the  active  ingredient  of  a secret  medicine  recommended 
by  the  Austrian  government  as  a specific  for  this  disorder.  It 
was  therefore  extensively  used  at  the  first  outbreak  of  Cholera 
in  1854,  but  was  afterwards  somewhat  too  impatiently  rejected 
for  remedies  of  far  inferior  efficacy.  If  it  were  proved  to  have 
failed  at  the  height  of  the  epidemic,  when  the  disease  was  the 
most  virulent,  it  only  shared  the  fate  of  all  other  medicines. 
It  sliould  be  given  without  hesitation  in  large  and  very  fre- 
quent doses,  considerably  diluted  with  water.  (Vide  pp.  123, 
162,  282.) 


POTASH. 

Class  I.  Div.  I.  Ord.  III.  Alkalia. 

Class  I.  Div.  II.  Ord.  I.  Antiphlogistica.- 

Class  I.  Div.  II.  Ord.  III.  Antisckofulosa. 

Class  IV.  Ord.  VI.  Diueetica. 

Potash  is  one  of  those  medicines  which  have  several  distinct 
actions  ; but  its  various  operations  are  comparatively  simple 
in  nature,  and  easy  to  comprehend.  In  the  solid  state  it  is 
powerfully  caustic  and  corrosive,  having  a great  affinity  for 
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Avatci’j  and  absti’acting  it  from  the  animal  tissues  with  which 
it  is  brought  in  contact. 

\\Hien  a dose  of  the  solution,  properly  diluted  with  water,  is 
administered  internally,  it  passes  first  into  the  stomach,  and 
either  combines  with  the  acid  of  the  gastric  juice,  or,  what  is 
more  probable,  it  becomes  absorbed  too  rapidly  to  be  neu- 
tralized by  it.  It  passes  then  into  the  blood,  and  probably 
exists  in  that  liquid  in  a free  state,  for  the  blood  akeady  con- 
tains a slight  excess  of  alkali.  However  this  may  be,  it  cer- 
tainly increases  the  amount  of  alkali  in  the  system. 

Its  haematic  action  depends  in  great  part  on  its  power  of 
neutralizing  acidity.  It  is  thus  useful  in  cases  of  acid  dys- 
pepsia, heartburn,  or  gastrodynia,  when  it  combines  with  the 
excess  of  acid  which  exists  in  the  gastric  secretion,  and  pro- 
bably also  in  the  blood.  For  the  same  reason  it  is  useful  in 
some  cutaneous  diseases  that  are  connected  with  disordered 
digestion.  It  is  employed  in  Gout  and  Rheumatism,  where 
there  is  obviously  an  excess  of  acid  both  in  the  blood  and  in 
the  secretions,  (p.  212.) 

When  Potash  is  administered  in  any  quantity,  it  must  be 
excreted  from  the  blood.  The  secretion  of  alkalies  is  mainly 
performed  by  the  kidneys,  and  by  their  agency  Ave  may  render 
the  urine  neutral  or  alkaline,  and  thus  counteract  a tendency 
to  lithic  deposits.  (Vide  Solvents.)  For  this  purpose  Potash 
is  preferable  to  free  Soda,  for  the  lithate  of  Soda  is  compara- 
tiA'^ely  an  insoluble  salt. 

The  salts  of  Potash  with  vegetable  acids  change  into  carbo- 
nates while  in  the  blood,  and  wiU  render  the  m’ine  alkaline.* 

* It  may  be  worth  while  to  note  here  that  this  discovery  of  Wohler, 
though  it  was  new  to  ns,  was  in  a manner  known  to  our  ancestors  a cen- 
tury and  a half  ago.  Any  one  who  will  study  the  old  English  medical 
classics,  will  find  in  them  the  germs  of  many  modem  ideas,  supposed  to 
be  novel.  “ Dr.  Pitcairn  has  demonstrated  that  the  acid  substances  of 
vegetables,  taken  into  the  stomach,  are  by  the  action  of  this  part,  and 
the  lungs  and  heart,  when  they  come  into  the  blood-vessels,  turned  to 
alcalious." — Mead  on  Poisons,  1702. 
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M.  Wohler,  wlio  has  demonstrated  this  faet,  finds  that  it  does 
not  oeeur  ■with  the  super-salts.  Even  the  neutral  salts  eseape 
the  oxidation  when  they  are  given  in  sueh  large  doses  as  to  aet 
on  the  bowels. 

Potash  is  thus  a Restorative  Haematie,  and  where,  from  any 
reason,  alkaline  matter  is  needed  in  the  system,  it  directly 
supplies  the  want.  But  it  has  also  other  actions  which  render 
it  Catalytic,  and  which  are  evidenced  in  disorders  in  which 
there  is  no  such  deficiency  of  alkali.  By  dissolving  Fibrine, 
it  tends  to  prevent  its  deposition  from  the  blood.*  It  thus 
interferes  with  the  inflammatory  process,  and  acts  as  a general 
Autipldogistic.  It  is  possibly  by  a similar  action  that  it  seems 
able  to  counteract  the  deposit  of  crude  tubercle,  and  exerts 
a special  agency  in  the  prevention  and  cure  of  strumous  dis- 
orders. It  is  very  useful  in  the  early  stage  of  Phthisis,  and 
in  all  stages  of  Scrofula.  In  Syphilis,  when  occurring  in  scro- 
fulous subjects.  Potash  has  sometimes  been  used  with  greater 
advantage  than  Mercury. 

Potash  and  its  salts  have  been  used  in  Scurvy  by  Dr.  Garrod, 
on  the  supposition  that  there  is  in  this  disorder  a particular 
deficiency  of  Potash  in  the  system.  But  the  facts  brought 
forward  in  the  article  on  Antiscorbutics  would  seem  to  be  op- 
posed to  such  an  idea.  When  given  in  moderate  doses,  and 
not  retained  in  the  system,  Potash  and  its  salts  pass  out  into 
the  urine,  and  act  as  diuretics.  (Vide  pp.  130,  161,  195,  202, 
212,  217.) 

* It  also  causes  the  destraction  of  the  alhumino-fibrinous  elements  of 
the  blood  and  tissues,  so  that,  by  their  degeneration,  the  amount  of  or- 
ganic materials  in  the  urine  is  increased,  and  their  sulphur  at  the  same 
time  becomes  oxidized  into  Sulphuric  acid,  which  is  found  by  Dr.  Parkes 
to  pass  out  in  the  urine  in  combination  -with  the  Potash.  (Brit,  and  For. 
Med.  Chir.  Mevieio,  January,  1853.)  The  same  experimenter  finds  that 
there,  is  more  Bidphuric  acid  in  the  urine  of  Rheumatic  fever  than  in 
that  of  health ; from  which  it  is  inferred  that  Potash  may  be  of  use  by 
assisting  in  the  ehmination  of  this  acid,  and  thus  help  to  determine  the 
disorder.  {B.  F.  Bev.  Jan.  1854.) 
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QUININE. 

Class  I.  Div.  I.  Orel.  IV.  Tonica. 

Tlioiigli  tlie  utility  of  this  important  remedy  is  often  of  a 
suffieiently  direet  and  obvious  eharaeter,  its  preeise  mode  of 
aetion  is  enveloped  in  no  small  degree  of  doubt  and  obscurity. 
This  subject  has  been  discussed  at  some  length  in  the  article 
on  Tonics. 

It  appears  from  the  character  and  results  of  its  medicinal 
influence,  that  it  is  exerted  primarily  in  the  blood,  and  not 
on  the  nerves.*  It  is  included  in  the  Restorative  group  of 
Haematics,  and  the  general  results  of  its  action  differ  widely 
from  those  of  a Catalytic  Haematic.  It  produces  no  marked 
effect  upon  the  system  in  health.  Its  operation  consists  in 
the  cure  of  general  debility,  however  produced,  aud  in  the  pre- 
vention of  periodic  disorders  in  the  blood.  Debility  depends 
on  a want  in  the  blood,  and  not  on  any  active  morbid  pro- 
cess; and  there  are  circumstances  which  render  it  likely  that 
Ague  may  be  curable  by  the  supply  of  a similar  Avant. 

Quinine  is  also  serviceable  in  Gout,  Scrofula,  Dyspepsia, 
and  other  disorders;  in  all  of  which  other  medicines,  which 
stimulate  the  secretion  of  the  bile,  are  more  or  less  applicable. 
Torpidity  of  the  liver  is  likewise  a usual  accompaniment  of 
the  various  forms  of  debility,  and  occurs  in  intermittent,  re- 
mittent, typhoid,  and  yellow  fevers;  in  each  of  which  this 
medicine  has  been  recommended,  and  used  with  advantage. 
In  fact  it  may  be  said,  that  in  all  diseases  in  wliich  Quinine 
is  used  there  is  a failm’e  in  the  secretion  of  bile ; aud  in  all 
diseases  in  which  there  is  a failm’e  in  the  secretion  of  bile. 
Quinine  is  serviceable. 

* M.  Piorry  considers  that  Quina  cures  Ague  by  reducing  the  size  of 
the  Spleen ; hut  there  is  no  proof  that  the  latter  is  the  cause  of  the 
Ague,  or  that  Quina  has  any  immediate  influence  in  reducing  it. 
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There  appears  then  to  be  some  connection  between  these 
two  things.  Certain  of  the  constituents  of  the  bile  are  formed 
by  tlie  liver  out  of  the  bloody  for  the  purpose,  apparently,  of 
being  again  absorbed  at  some  part  of  the  surfaee  of  the  intes- 
tinal canal.  One  of  these.  Taurine,  has  been  shown  to  be,  to 
a certain  extent,  chemically  analogous-  to  Quinine.  Thus  it 
seems  to  me  to  be  not  improbable  that  this  alkaloid  may  be  of 
service  in  these  disorders  by  supplying  the  place  in  the  blood 
of  this  biliary  matter,  which  for  some  reason  may  be  needful 
in  the  animal  economy,  or  that  it  may  actually  become  changed 
into  the  latter  while  in  the  system.  Were  this  proved,  its  re- 
storative action  would  be  effectually  cleared  up. 

The  Disulphate  of  Quinine  (or  Quina)  is  the  preparation  of 
the  alkaloid  which  is  most  commonly  used. 

Arsenic  is  used  in  Ague  and  intermittent  disorders,  and  acts 
on  the  Catalytic  principle,  but  it  is  not  serviceable  in  the  other 
cases  in  which  Quinine  is  used.  It  is  not  a Tonic,  nor  does  it 
seem  to  have  any  relation  to  the  function  of  the  liver.  I have 
thought  it  advisable  to  restrict  the  term  Anttperiodic  to  the 
Catalytics  which  are  used  in  Ague.  {Vide  p.  151.)  Quinine 
and  Arsenic  may  both  be  employed  in  all  disorders  which  put 
on  an  intermittent  or  periodic  type.  The  chief  of  these  is  / 
Ague,  or  Intermittent  Fever.  It  is  perhaps  easier  to  arrest 
the  disorder  by  Quinine  than  by  Arsenic ; for  Quinine  may 
be  given  in  large  doses,  which  cannot  be  done  with  Arsenic. 
But  the  administration  of  the  latter  may  be  continued  during 
the  paroxysm,  when  the  great  febiile  reaction  forbids  the  use 
of  the  other.  The  dose  of  Quinine  is  apt  to  disagree  with  an 
irritable  stomach,  and  to  increase  the  fever.  It  is  generally 
laid  down  that  this  remedy  should  not  be  admmistered  when 
there  is  a quick,  hard  pulse,  or  heat  and  dryness  of  the  skin. 
Some  however  have  lately  ventured  to  prescribe  it  to  patients 
in  high  fever.  It  appears  that  there  is  a particular  class  of 
patients  which  in  such  cases  will  bear  the  administration  of 
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Quinine  with  impunity ; while  others  are  unfavourably  affected 
by  the  smallest  dose. 

Dr.  Pfeufei’j  of  Heidelberg,  recommends  to  administer  it  in 
Ague  in  a single  large  dose,  some  time  before  the  paroxysm. 
Quina  is  given  in  Typhoid  fever  by  some  practitioners.  It  is 
then  also  prescribed  in  very  large  doses,  which  are  to  be  conti- 
nually repeated.  It  has  been  used  in  malignant  Cholera,  ap- 
parently with  advantage. 

It  is  perhaps  at  all  times  advisable  to  arrange  so  that  the 
medicine  shall,  if  possible,  be  taken  after  meals,  for  it  is  less 
likely  to  irritate  a full  stomach.  And  when  it  is  thought 
proper  to  give  it  to  a patient  in  fever,  a small  dose  of  Tartar 
Emetic  or  Ipecacuanha  should  be  conjoined  with  it — not,  of 
course,  sufficient  to  produce  vomiting,  but  so  that  an  increase 
of  the  febrile  excitement  may  be  prevented. 

Quinine  is  in  all  cases  better  tolerated  by  the  stomach  when 
the  dose  is  considerably  diluted  with  water.  When  given  in 
Cholera,  it  is  best  to  prescribe  ten-grain  doses,  every  horn’,  di- 
luted with  half  a pint  or  a pint  of  cold  water,  and  acidulated 
with  Citric  acid. 

A combination  of  Quinine  and  Iron  is  often  of  great  service 
in  feeble  and  relaxed  conditions,  where  there  is  coexistent 
Anaemia.  (Vide  p.  136.) 

IRON. 

Class  I.  Div.  I.  Ord.  V.  Chalybeata. 

It  has  been  shown,  in  the  article  on  Chalybeates,  that  the 
action  of  Iron  is  of  a distinctly  Restorative  nature. 

There  is  in  the  blood  a red  colouring  matter,  called  Haema- 
tosin.  It  is  found  by  chemical  analysis  that  Iron  is  an  essen- 
tial part  of  this  substance.  The  existence  of  the  right  amount 
of  Haematosin  in  the  blood  is  of  vital  importance.  It  is  con- 
tained in  the  red  globules  of  the  blood.  When  it  is  diminished 
in  quantity,  the  number  of  these  red  globules  is  lessened  in 
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the  same  proportion.  This  produces  a paleness  of  all  the 
tissues,  an  inactivity  of  the  muscular  fibre,  an  impairment  of 
all  the  animal  fimctions,  and  a general  languor  and  debility  of 
the  whole  frame.  This  is  Aneemia. 

In  all  cases  in  which  Iron  is  used  there  is  a deficiency  of 
this  red  colouring  matter;  and  in  all  instances  of  Anaemia 
Iron  is  appropriate  as  a remedy.  The  blood  has  been  analyzed 
before  its  use,  and  found  to  contain  a smaller  quantity  of 
Haematosin  and  fewer  red  globules  than  in  health.  After 
its  employment  the  blood  has  been  analyzed  again,  and  it  is 
found  that  the  amount  of  Haematosin  and  of  red  globules  is 
increased. 

Iron,  then,  is  given  in  Anaemia.  It  is  also  given  in  cases 
of  Scrofula,  Cancer,  Chorea,  Hysteria,  and  other  disorders, 
when  these  ai’e  attended  with  Anaemia.  When  this  last  con- 
dition is  wanting,  it  seldom  proves  efficacious. 

Iron,  when  given  in  moderate  ddses,  remains  in  the  system, 
and  enters  into  the  composition  of  the  blood.  It  is  then  a 
Restorative  Haematic. 

Some  of  the  Salts  of  Iron  are  also  Astringent.  Thus  the 
Sulphate  and  Sesquichloride  may,  by  their  topical  action  on 
the  stomach,  be  of  service  in  cases  of  atonic  Dyspepsia. 

In  Anaemia  produced  by  special  causes,  as  by  scrofulous  or 
nervous  disorder,  we  may  often  do  most  good  by  striking  at 
the  root  of  the  evil, — employing  a Catalytic  medicine  wliich 
shall  be  able  to  do  this.  In  simple  Anaemia  Iron  is  of  more 
use  than  any  other  medicine.  It  should  be  combined  with 
exercise,  air,  light,  and  good  living.  In  other  disorders  a 
combination  of  drugs  is  frequently  of  use.  In  chronic  Ague, 
and  in  many  cases  of  debility.  Iron  and  Bark  may  be  given 
together.  Iron  and  Aloetic  purges  may  be  prescribed  in  Chlo- 
rosis and  Amenorrhcea.  A mild  purgative  should  be  occa- 
sionally given  in  all  cases  in  which  Iron  is  used.  The  Am- 
monio -citrate  of  Iron, — the  compound  Iron  mixture,  which 
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contains  the  Carbonate, — and  the  Tineture  of  the  Sesquiehlo- 
ride, — are  perhaps  the  best  of  the  offieinal  Chalybeate  pre- 
parations. The  first  of  these  is  the  mildest,  and  the  last  the 
most  ii'ritant  of  the  three.  (Ti^/epp.  151,  285.) 

ANTmONY. 

Class  I.  Div.  II.  Ord.  I.  Antiphlogistica. 

Class  II.  Div.  III.  Orel.  II.  Sedantia  Specifica. 

Class  IV.  Ord.  II.  Expectoeantia. 

Class  IV.  Ord.  V.  Diaphoeetica. 

The  best  Antimonial  for  general  purposes,  and  the  most 
charaeteristie  in  its  mode  of  operation,  is  Tartar  Emetie.  In 
this  medicine  are  exhibited  three  distinct  varieties  of  action. 
The  first  of  the  terms  which  are  applied  to  it  above  implies 
that  it  has  a Catalytic  action  in  the  blood.  As  a Special 
Sedative,  it  is  able  to  cause  nausea  and  vomiting.  And  it 
acts  upon  the  glands  as  an  Eliminative ; being  a Diaphoretic 
and  an  Expectorant. 

I have  found  it  convenient  to  restrict  the  term  Antiphlo- 
gistic to  those  medicines  which  counteract  the  inflammatory 
process  by  an  action  in  the  blood.  In  this  sense  it  is  appli- 
cable to  Antimony ; although  this  medicine  is  still  better  able 
to  subdue  inflammation  by  its  powerful  nem’otic  action. 

The  operation  in  the  blood  is  naturally  slower  than  the 
action  on  nerve,  and  is  therefore  less  marked,  and  less  imme- 
diately applicable.  Antimony  deteriorates  and  impoverishes 
the  blood  in  very  much  the  same  way  as  Mercury,  and,  if 
given  in  small  and  carefully-regulated  doses,  is  simply  a mild 
Antiphlogistic  and  Eliminative.  It  tends  to  increase  aU  secre- 
tions, but  particularly  the  exhalation  from  the  skin  and  Imigs, 
independently  of  the- production  of  nausea  (p.  351),  a symptom 
which  is  not  brought  on  by  a small  dose.  It  is  probable  that 
a diaphoretic  dose  of  Tartar  Emetic  is  actually  eliminated 
from  the  skin  and  mucous  membranes.  Antimony  is  appro- 
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priate  as  a Diaphoretic  in  hig4i  fevers,  and  in  cases  where 
Opium  could  hardly  be  used.  But  Opium  is  preferable  in 
cases  where  there  is  gastric  irritation,  and  a weak  compressible 
pulse. 

The  action  by  virtue  of  which  Antimony  has  gained  its 
high  reputation  as  a medicine  is  of  a -different  kind.  By  an 
influence  on  a part  of  the  nervous  system,  apparently  the 
Vagus  nerve,  it  produces  first  the  state  called  nausea,  and 
afterwards  vomiting.  The  most  important  symptom  in  this 
nausea,  and  in  the  state  of  system  which  succeeds  the  vomit- 
ing, and  continues  for  some  time  after  it,  is  a depression  of 
the  action  of  the  heart.  At  the  same  time  the  muscular  sys- 
tem is  relaxed,  and  the  breathing  is  rendered  slower. 

This  nausea  is  not  produced  to  any  extent  by  a mere  irri- 
tant Emetic,  such  as  Sulphate  of  Zinc,  which  acts  externally, 
and -takes  effect  immediately.  The  Antimonial  cannot  act  so 
quickly ; part  of  it  must  first  be  absorbed,  so  that  it  may  reach 
the  nerve.  We  know  that  it  does  not  act  by  outward  irrita- 
tion, from  the  fact  that  if  the  solution  be  injected  into  the 
veins  at  any  part  of  the  body,  it  will  equally  produce  nausea 
and  vomiting.  Antimony  has  no  direct  action  upon  the  brain ; 
it  affects  only  a part  of  the  nervous  system.  In  the  nausea  , 
we  recognize  a sedative  action  upon  the  nerves  of  the  heart ; 
and  in  the  slow  breathing,  a similar  action  upon  the  nerves  of 
the  lungs.  But  it  may  be  objected  that  the  production  of 
vomiting  is  not  a sedative  action,  for  we  know  that  the  same 
symptom  may  be  caused  by  a mere  external  stimulant.  And 
yet  there  are  several  reasons  which  have  induced  me  to  con- 
clude that  this  also  is  a sedative  action.  It  would  be  in- 
consistent to  suppose  that  Antimony  could  be  a Sedative  in 
producing  nausea,  and  a Stimulant  in  causing  vomiting.  We 
have  already  noticed  that  a Sedative  medicine  may  affect 
nerv'ous  force  in  either  of  two  ways ; it  may  derange  it,  or 
it  may  depress  it.  (p.  203.)  That  influence  which  causes  the 
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contraction  of  the  stoinacli  to  commence  at  the  pylorus,  and 
to  result  in  the  expulsion  of  its  contents  upwards  along  the 
oesophagus,  is  obviously  explained  by  an  action  of  derange- 
ment, for  it  is  an  exact  reversal  of  the  natural  state  of  things, 
(p.  83.)  But  the  effects  of  derangement  are  often  very  simi- 
lar to  those  of  excitation.  Thus  convulsions  of  the  muscular 
system  are  caused  by  Hydrocyanic  acid,  a Sedative, — and  by 
Strychnia,  a Stimulant ; and  vomiting  is  producible  by  Tartar 
Emetic,  a Sedative, — or  by  an  external  irritant  of  the  mucous 
membrane. 

It  is  by  the  production  of  nausea  that  Antimony  becomes 
so  valuable  an  agent  in  the  control  of  high  fevers  and  acute 
inflammations.  The  force  of  the  heart  being  diminished,  the 
fever  is  allayed;  and  the  active  congestion  of  the  vascular 
system,  whether  local  or  general,  which  was  produced  by  the 
inflammation,  and  maintained  by  the  violent  action  o£  the 
heart,  is  effectually  subdued.  At  the  same  time  absorption  is 
favoured  by  the  removal  of  the  pressure  from  the  capillary 
circulation. 

For  its  power  therefore  as  a Special  Sedative,  by  which  it 
produces  nausea.  Antimony  is  used  in  sthenic  inflammations 
generally,  especially  in  those  that  are  rapid,  and  in  which  we 
desire  a sudden  and  powerful  action.  In  such  cases  it  is  pre- 
ferable to  Mercury, — wdiich  is  a simple  Antiphlogistic,  acting 
in  the  blood,  and  having  no  operation  on  nerve.  It  is  thus  in- 
dispensable in  Croup.  It  is  very  efiicacious  in  sthenic  Pneu- 
monia. Laennec  speaks  highly  of  its  use  in  acute  Bronchitis. 
In  Fevers,  Dr.  Graves  recommends  that  it  should  be  combined 
with  Opium.  In  inflammations  of  the  lungs  it  is  particularly 
applicable,  for  it  exerts  a sedative  influence  over  the  nerves 
of  those  organs. 

If  a small  dose  be  constantly  repeated,  and  gradually  in- 
creased to  a large  one,  the  system  will  at  length  be  induced 
to  tolerate  the  medicine,  and  it  will  not  produce  vomiting. 
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Laennec  recommended  that  it  sliould  be  given  in  this  way  in 
inflammations.  He  eonsidered  tlie  production  of  vomiting 
unadvisable  ; for  by  that  act  tlie  system  is  temporarily  exeitcd, 
and  a large  quantity  of  the  medicine  rejected^  which  should 
have  been  absorbed  into  the  blood  to  work  out  its  action  there. 
The  soundness  of  his  views  on  this  point  has  been  generally 
admitted  by  those  who  have  succeeded  him. 

Given  simply  as  an  Emetic^  this  medicine  has  been  used  in 
the  early  stage  of  aeute  local  inflammations,,  as  Ophthalmia 
and  Gonorrhoea.  It  may  cut  these  short  at  their  outset,  by 
hindering  the  tendency  of  the  local  irritation  to  excite  the 
force  of  the  heart.  When  we  wish  simply  to  evacuate  the 
stomach,  as  in  a case  of  poisoning,  an  irritant  emetic,  a*  Mus- 
tard or  Sulphate  of  Zinc,  which  acts  at  once  without  pro- 
ducing nausea,  should  be  preferred ; for  three  reasons.  Its 
operation  is  more  rapid.  The  distressing  condition  of  nausea 
would  be  an  aggravation  of  the  existing  mischief.  And  the 
production  of  nausea,  by  taking  ofif  the  pressure  from  the  vas- 
cular system,  favours  absorption,  which  is  the  very  thing  that 
we  wish  to  avoid.  The  object  of  an  antimonial  Emetic  is  not 
so  much  to  empty  the  stomach  as  to  make  a powerful  impres- 
sion on  the  system. 

The  influence  of  Antimony  on  the  glandular  organs  is  in- 
directly but  powerfully  intensified  by  its  nauseant  action.  In 
small  doses  it  is  a simple  Expectorant ; in  nauseant  doses,  it 
assists  expectoration  by  relaxing  the  bronehial  tubes,  and  di- 
minishing the  number  of  the  respirations.  In  a small  dose 
it  is  Diaphoretic;  but  in  large  doses  it  may  cause  copious 
sweating,  by  favouring  the  absorption  of  fluid  into  the  blood, 
and  dilating  the  capillaries  and  pores  of  the  sudorific  glands. 
In  inflammatory  habits  a small  addition  of  Tartar  Emetic 
fonns  a powerful  adjunct  to  a purgative  dose;  for  by  it  the 
absorption  of  the  other  medicine  is  assisted,  ancl  at  the  same 
time  an  over-tonicity  of  the  muscular  fibre  of  the  intestine 
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may  be  climiiiishccl.  But  in  relaxed  conditions  of  the  system, 
where  the  intestine  is  apt  to  be  over-dilated,  and  Cathar- 
sis is  favoured  by  Tonic  medicines, — Tartar  Emetic  would 
hinder  it. 

Ipecacuanha,  a vegetable  substance,  resembles  Antimony  in 
all  its  operations,  cxeepting  its  blood- action.  It  is  less  potent 
as  a Neurotic;  less  efficacious  as  a Diaphoretic;  but  excels  it 
as  an  Expectorant.  (Vide  pp.  90,  175,  193,  270,  306,  322.) 

MERCURY. 

Class  I.  Div.  II.  Ord.  I.  Antiphlogistica. 

Class  I.  Div.  II.  Ord.  II.  Antisyphilitica. 

♦ Class  IV.  Ord.  III.  Cathartica. 

Class  IV.  Ord.  IV.  Cholagoga. 

There  are  three  principal  forms  in  which  this  medicine  may 
be  exhibited.  Blue-pill  contains  the  metal  itself  in  a finely- 
divided  state,  as  well  as  a small  quantity  of  the  oxide.  Ca- 
lomel is  an  insoluble  Chloride  of  Mercury.  From  the  great 
similarity  that  exists  between  the  action  of  these  two  it  seems 
likely  that  they  are  reduced  by  the  gastric  fluid  to  the  same 
condition.  Both  must  be  rendered  soluble  (p.  81)  before  thej'- 
can  be  absorbed.  Probably  they  are  both  absorbed  in  com- 
bination with  the  acid  of  the  stomach,  (v.  p.  72.)  , 

Bichloride  of  Mercury  is  soluble  in  water,  and  probably 
absorbed  unchanged.  It  differs  from  the  other  two  as  a me- 
dicine, partly,  but  not  entirely,  on  account  of  its  solubility. 
The  dose  required  is  smaller,  for  it  is  much  more  powerful. 
It  is  also  much  more  irritant,  being  in  large  doses  a corro- 
sive poison,  and  often  producing  soreness  of  the  throat  and 
of  the  urinary  passages.  Thirdly,  it  is  less  likely  to  produce 
salivation.  It  is  more  adapted  for  chronic  than  for  acute 
diseases. 

As  Hiematic  medicines.  Mercurials  have  a double  action. 
They  counteract  inflammation  in  general,  and  the  poison  of 
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Syphilis  in  particular.  They  thus  belong  to  the  first  and  se- 
cond orders  of  Catalytics. 

Mercury  deteriorates  the  blood,  diminishing  in  it  the 
amount  of  fibrine  and  corpuscles.  As  an  anti-inflammatory 
agent,  it  may  be  thus  compared  with  Antimony  and  Blood- 
letting. The  immediate  effect  of  Blood-letting  is  mechanical ; 
that  of  Antimony,  nervous ; that  of  Mercury,  hccmatic.  Blood- 
letting weakens  the  force  pf  the  heart  by  diminishing  the 
pressure  on  the  vessels ; Antimony  diminishes  the  pressure 
on  the  vessels  by  weakening  the  force  of  the  heart ; and  Mer- 
cury does  both  of  these  things,  by  impoverishing  the  blood. 
Thus  all  of  them  favom:  absorption,  and  counteract  effusion ; 
but,  from  its  nature,  the  action  of  Mercury  is  slower  than 
that  of  the  others,  and  for  the  same  reason  more  lasting.  To 
produce  this  action  on  the  blood,  the  Mercurial  should  be 
continued  until  some  efi’ect  on  the  mouth  is  perceived,  but  not 
so  as  to  cause  copious  salivation.  This  symptom  is  a sign 
that  the  blood  is  sufficiently  saturated  with  the  medicine. 
This  point  will  be  sooner  reached  if  the  Mercury  be  conjoined 
with  Opium,  so  as  to  prevent  it  from  passing  out  directly  by 
the  bowels.  Any  ill  result  is  less  likely  to  occur  if  the  patient 
be  kept  warm  and  quiet  while  under  the  influence  of  the  me-  ' 
dicine.  On  account  of  the  durable  and  effectual  nature  of  its 
action.  Mercury  is  of  great  use  in  preventing  the  process  of 
effusion,  and  in  causing  the  absorption  of  effused  products. 

It  is  thus  employed  with  advantage  in  Pleurisy,  and  in  other 
membranous  inflammations.  Next  to  these,  it  is  most  useful 
in  inflammations  of  the  liver  and  brain.  It  is  inferior  to  Anti- 
mony in  fevers  and  rapid  inflammations,  because  slower  in  ope- 
ration, and  without  any  direct  action  on  the  nervous  system. 

In  cases  of  primary  Syphilis,  Mercury  is  by  far  the  best 
medicine  with  which  we  are  acquainted.  It  should  be  used 
in  all  cases  except  where  there  is  deep-rooted  scrofula,  or 
marked  debility,  or  a sloughing  and  irregular  condition  of  the 
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primary  sore.  {Dr.  Pereira.)  It  should  always  he  given  in 
Iritis.  In  Periostitis^  and  seeondary  eruptions,  Iodide  of  Po- 
tassium is  generally  preferable. 

Mereury,  being  unnatural  to  the  blood,  passes  at  length  out 
of  the  system  through  the  glands,  and  aets  as  an  Eliminative. 
Like  Antimony,  it  tends  to  increase  all  the  secretions  in  the 
body.  But  whereas  Antimony  acts  especially  on  the  secre- 
tions of  the  skin  and  pulmonary  membrane.  Mercury  tends 
particularly  to  excite  the  functions  of  the  liver  and  bowels, 
being  Cathartic  and  Cholagogue.  When  its  action  has  pro- 
ceeded to  such  a point  that  the  system  is  thoroughly  infected 
with  it,  it  acts  as  a Sialagogue.  Of  its  true  eliminative  ac- 
tion we  have  better  proof  than  has  yet  been  obtained  in  the 
case  of  Antimony ; for  Mercm-y  has  been  found  to  pass  into 
the  ahune  excretions,  and  into  the  saliva,  by  M.  Lehmann; 
and  discovered  in  the  bile  of  dogs  to  whom  it  had  been  admi- 
nistered, by  M.  Buchheim. 

For  the  purpose  of  acting  upon  the  liver  and  bowels,  ISIer- 
curials  are  frequently  used  in  disordered  digestion,  and  cases 
of  hepatic  derangement.  -In  intermittent  disorders,  debility. 
Gout,  Bheumatism,  and  Scrofula,  small  doses  of  Mercury  are 
often  of  service.  I have  endeavoured  to  show  (p.  150)  that 
in  these  cases  they  may  prove  indirectly  tonic,  by  restoring  to 
the  system  some  of  the  wanting  elements  of  bile,  which  are 
normally  secreted  by  the  liver  for  the  purpose  of  being  re- 
absorbed into  the  system. 

In  incipient  and  chronic  cases  of  Scrofula,  consumption, 
and  mesenteric  disease,  it  is  possible  that  Mercurials  may  act 
yet  in  another  way.  They  no  doubt  stimulate  the  formation 
of  the  Pancreatic  secretion,  which  is  similar  in  nature  to  the 
saliva.  By  doing  so  they  may  assist  the  absorption  of  the 
fatty  matters  of  the  food  in  the  case  of  thin  and  emaciated 
subjects,  in  whom  it  is  probable  that  the  function  of  this  gland 
is  frequently  impaired.  {Vide  p.  339.) 
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Mercury  assists  tlie  operation  of  all  other  medicines  which 
act  upon  the  secretions.  In  cases  of  hepatic  dropsy  it  helps 
the  action  of  Diuretics^  and  tends  to  remove  the  cause  of  the 
congestion,  by  stimulating  the  function  of  the  liver. 

The  blood-operation  of  Mercury,  by  which  it  is  enabled  to 
counteract  morbid  processes,  is  involved  in  considerable  ob-* 
scurity.  The  same  must  be  said  of  all  Catalytic  medicines. 
{Vide  184.)  Dr.  Billing  [Principles  of  Medicine,  p.  73)  is 
of  opinion  that  IMercury  acts  by  contracting  the  capillary 
vessels.  I have  already  stated  my  reasons  for  dissenting  from 
this  notion  (p.  170).  The  same  author  denies  the  specific 
action  of  IMercury  in  Syphilis.  But  if  we  only  admit  that 
there  is  no  other  medicine  that  will  cure  primary  Syphilis  so 
well  as  IMercury,  we  cannot  then  surely  deny  that  its  action 
in  that  disorder  is  of  a special  nature.  He  considers  it  to  be 
neither  stimulant  nor  sedative, — but  tonic.  [Op.  cit.  p.  101.) 
No  one  of  these  terms  appears  to  me  to  be  strictly  applicable, 
but  perhaps  the  last  is  the  best  of  the  three. 

Some  have,  without  sufficient  reason,  assumed  Calomel  to 
be  a Sedative  when  given  in  large  doses.  To  act  in  this  way, 
very  large  doses  have  been  recommended  and  given  in  fever 
and  malignant  cholera.  Calomel  is  naturally  an  insoluble 
substance ; and  in  these  cases  the  function  of  absorption  is  at  / 
the  very  lowest  ebb  so  that  it  is  probable  that  the  large  doses 
are  often  left  unabsorbed,  and  pass  out  of  the  bowels  very 
much  as  they  entered,  producing  scarcely  any  more  effect 
than  so  much  chalk  mixture.  [Vide  pp.  73,  85,  149,  175, 
193,  196,  203,  214,  299,  304,  311,  320.) 

IODINE. 

Class  I.  Div.  II.  Ord.  II.  Antisyphilitica. 

Cla.ss  I.  Div.  II.  Ord.  III.  Antisceopulosa. 

The  readiest  and  best  way  of  obtaining  the  beneficial  effects 
of  Iodine  is  by  the  use  of  Iodide  of  Potassium.  This  is  a very 
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soluble  salt.  The  peculiar  virtues  of  Iodine  are  not  impaired, 
but  rather  improved,  by  its  ehemical  eombination  with  the 
alkali.  And  when  we  administer  the  Iodine  itself,  as  in  the 
tincture,  there  is  no  doubt  that  after  entry  into  the  blood  it 
combines  with  some  alkaline  base. 

If  the  use  of  Iodine  be  continued  for  some  time  it  has  the 
effect  of  impoverishing  the  blood.  It  sometimes  produces  a 
A'^esicular  eruption  on  the  skin,  and  causes  a considerable  de- 
gree of  irritation  of  the  mucous  membrane  of  the  nose  and 
eyes. 

The  preparations  of  Iodine  exert  in  the  blood  some  special 
actions  of  a Catalytic  kind,  by  virtue  of  which  they  are  en- 
abled to  counteract  the  morbid  actions  of  secondary  Syphilis 
and  of  Scrofula.  Iodine  is  not,  like  Mercury,  a general  Anti- 
phlogistic ; but  it  is  a stimulator  of  the  function  of  absorption, 
as  are  all  the  medicines  that  tend  to  impoverish  the  blood. 
Such  medicines,  when  their  action  is  pushed  to  an  extreme, 
may,  by  destroying  the  albumen  and  fibrine  of  the  blood,  cause 
it  to  repair  for  its  renovation,  by  means  of  the  absorbent  sys- 
tem, to  the  very  tissues  themselves.  This  action  in  causing 
absorption  can  be  no  explanation  of  the  blood-operations  for 
which  Iodine  is  employed ; for  these  are  peculiar  to  it  alone, 
whereas  the  other  property  is  shared  by  other  remedies.  But 
this  absorbefacient  action  has  doubtless  been  much  exagge- 
rated. By  its  action  in  neutralizing  poisons  in  the  blood 
it  is  able  to  disperse  any  tumours  that  have  a scrofulous  or 
syphilitic  oiugin.  But  it  has  been  used  to  cause  the  disappear- 
ance of  growths  that  have  no  such  origin, — and  udth  very  in- 
different or  negative  success.  Mr.  Fergusson  states  tliat  lie 
has  never  in  one  single  instance  seen  an  organized  adventitious 
growth  removed  by  its  means.  {Manual  of  Practical  Surgery, 
p.  169.)  I doubt  myself  whether  Iodine  could  possibly  cause 
the  absorption  of  any  swelling  unconnected  wuth  these  ca- 
chexies or  of  any  gland  or  part  in  a healthy  state,  without  at 
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the  same  time  bringing  the  patient  to  deatlVs  door  by  the  im- 
poverishment of  the  blood  whieh  it  must  produce. 

Iodine  is  an  Antisyphilitic.  But  this  term  is  not  appli- 
cable to  it  in  exactly  the  same  sense  as  to  Mercury.  Its  use 
is  confined  to  the  later  symptoms, — to  Periostitis,  and  the  late 
eruptions,  as  Bupia.  Sometimes  it  even  fails  in  these.  This 
is  generally  when  the  primary  disorder  has  not  been  met  by 
Mercury.  Some  preparation  of  Mercury  should  then  be  ad- 
ministered for  awhile ; and  the  Iodide  of  Potassium  may  be 
given  afterwards.  Thus  the  disorder  which  is  controlled  by 
the  latter  medicine  is  so  modified  as  to  be  something  quite 
distinct  from  the  primary  Syphilis.  The  great  discovery  of 
the  use  of  the  compounds  of  Iodine  in  secondary  Syphilis  was 
made  by  Dr.  Williams,  and  announced  by  him  in  a paper  read 
before  the  College  of  Physicians  in  1834. 

The  same  medicine  is  an  Antiscrofulic.  It  is  applicable 
in  all  the  forms  of  Scrofula,  and  in  Goitre.*  Possibly  it  acts 

* As  Iodine  is  a cure  for' Goitre,  some  have  ascribed  this  affection  to 
the  use  of  water  which  does  not  contain  Iodine.  But  I do  not  think 
there  is  any  ground  for  this  idea.  This  unpleasant  deformity  is  common 
in  some  South  districts  of  England,  in  the  immediate  neighbourhoodf 
of  the  water  of  the  ocean.  Bain  water  has  been  found  by  recent 
analyses  to  contain  Iodine,  and  there  are  but  few  springs  and  rivers 
which  are  not  partly  supplied  from  this  source.  The  Goitre  and  Cre- 
tinism of  the  Alps  is  vidgarly  ascribed  to  the  drinking  of  snow  water 
distdling  from  the  glaciers.  Some  find  fault  with  its  coldness.  Some 
object  to  it  that  it  does  not  contain  Iodine.  This  is  to  be  doubted  ; but 
if  true,  it  would  probably  be  a matter  of  no  importance.  On  the  other 
hand,  the  old  physicians,  as  Dr.  Mead  in  1702,  alleged  a superabundance 
of  calcareous  salts  in  this  water.  A simple  observation  of  such  matters 
as  pass  before  the  eyes  of  every  tourist  is  sufficient  to  demonstrate  that 
the  snow  water  is  noways  in  fault.  In  the  upper  and  more  airy  part  of 
the  vaUey  of  the  Bhone,  I observed  that  scarce  any  of  the  inhabitants 
were  afflicted  with  Goitre  or  Cretinism ; but-  they  are  the  nearest  to  the 
great  glacier  from  whicli  the  river  takes  its  rise.  Far  away  from  this, 
at  Martigny,  at  the  lower  part  of  the  same  valley,  these  diseases  abound ; 
so  dotliey  in  the  beautiful  Val  d’Aosta ; but  these  situations  are  con- 
fined and  low,  and  penetrated  by  no  direct  current  of  air,  on  account  of 
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differently  in  such  cases ; l)ut  it  is  certain  tluit  there  is  often, 
in  cases  of  confirmed  Syphilis,  a cachexy  similar  to  that  pro- 
duced by  Scrofula.  In  either  disorder,  when  this  cachexy  is 
confirmed,  Mercury  is  most  objectionable.  On  the  contrar}'’, 
in  primary  Syphilis,  and  even  in  incipient  Scrofula,  Mercury 
may  be  used. 

Like  all  potent  remedies.  Iodine  requires  to  he  carefully 
used.  It  is  sufficient  to  give  it  in  small  doses.  If  given  in 
large  doses,  and  too  long  continued,  it  causes  a deterioration 
of  the  blood,  followed  by  an  emaciation  of  the  whole  frame. 
So  vigorously  was  this  medicine  used  by  the  Swiss  practi- 
tioners after  its  first  discovery,  that  serious  consequences,  as 
the  absorption  of  the  mammse  or  the  testes  of  healthy  indi- 
viduals, are  said  to  have  ensued  in  several  cases.  By  these 
mishaps  their  faith  in  its  utility  was  much  shaken.  But  M. 
JMagendie  states  that  he  has  never  known  such  a thing  to 
occur;  and  M.  Lugol,  the  most  devoted  and  enthusiastic  of 
all  the  advocates  of  Iodine,  has  observed  that  scrofulous  pa- 
tients frequently  become  fattened  during  its  employment.  In 
fact,  such  results  as  those  above  stated  can  only  take  place 
when  the  remedy  is  unwisely  and  most  incautiously  employed. 

The  therapeutic  actions  of  Iodine  have  been  ascribed  by 
Dr.  Billing  to  a contraction  of  the  capillary  vessels;  by  Dr. 
Pereira,  to  a liquefaction  of  the  blood ; by  others,  to  a direct 
stimulation  of  the  absorbent  system.  It  probably  counteracts 
morbid  operations  in  some  way  that  we  do  not  miderstand. 
It  is  one  of  those  medicines  which  tend  to  increase  secretion 
in  general.  It  appears  to,  act  most  upon  the  urine,  but  is  not 
a powerful  Eliminative,  It  has  been  chemically  discovered 

the  mountains  by  which  they  are  surrounded  on  all  sides.  The  con- 
trary being  the  case  at  Chaniouni,  the  inliabitants  of  that  village  are 
healthy ; for  though  living  at  the  foot  of  Mont  Blanc,  and  deriving 
theii’  water  from  the  melting  of  its  glaciers,  their  situation  is  airy  and 
salubrious. 
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ill  the  bloody  urine,  and  sweat  ; as  also  in  the  saliva,  tears, 
and  nasal  mucus,  which  secretions  ai’e  apt  to  be  increased  in 
quantity  during  its  action. 

The  Iodide  of  Potassium  should  be  cautiously  administered 
to  excitable  patients,  as  it  sometimes  acts  as  an  irritant. 
'VATien  the  stomach  is  indtable,  it  should  be  given  after  meals, 
and  the  dose  considerably  diluted  with  water. 

A bronchocele,  to  be  benefited  by  Iodine,  should  consist  of 
a simple  enlargement  of  the  gland,  not  of  very  long  standing, 
nor  painful  to  the  touch.  All  scrofulous  affections,  whether 
of  the  glands,  joints,  liver,  or  other  parts,  are  more  or  less  be- 
nefited by  the  use  of  Iodine.  Iodine  has  been  used  in  simple 
enlargement  and  induration  of  various  organs,  particularly 
the  uterus.  Dr.  A.  T.  Thomson  speaks  highly  of  its  efficacy  in 
ovarian  dropsy.  But,  as  I have  just  stated,  it  is  my  opinion 
that  in  cases  unconnected  with  Scrofula  or  Syphilis  we  can 
place  little  or  no  reliance  on  this  medicine. 

It  is  probable  that  Chlorine,  Bromine,  and  their  compounds, 
closely  resemble  the  preparations  of  Iodine  in  their  thera- 
peutic operations.  (Vide  pp.  176,  196,  199,  327.) 

COLCHICUM. 

Class  I.  Div.  II.  Ord.  IV.  Antiaetheitica. 

Class  II.  Div.  III.  Ord.  I.  Sedantia  Geneealia. 

Class  IV.  Ord.  III.  Cathaetica. 

The  majority  of  medicines  that  affect  the  blood  permanently 
belong  to  the  mineral  kingdom,  while  most,  of  those  that 
powerfully  impress  the  nerves  are  derived  from  vegetables. 
But  to  the  rule  that  Haematic  medicines  are  of  mineral  origin, 
we  have  already  found  one  important  exception  in  the  case  of 
Quinine  and  Tonics.  Colchicum  appears  to  be  another  instance 
of  the  kind.  The  great  and  obvious  use  of  this  remedy  is  that 
action  in  the  blood  wdiich  above  is  classed  first,  i.  e.  its  influ- 
ence ill  the  counteraction  of  gouty  disorders.  We  have  already 
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considered  at  some  length  (p.  209)  a number  of  Antiartliritic 
medicines  that  seem  to  act  in  a chemical  manner.  Colchicum 
is  not  one  of  these.  It  is  a General  Sedative^  and  a Cathartic ; 
in  large  doses^  an  irritant  poison.  It  seems  also  to  increase  the 
amount  of  other  secretions^  particularly  the  urine  and  the  bile. 
But  it  is  used  beneficially  in  Gout ; and  it  is  assumed  that  in 
the  cure  of  this  disorder  it  exerts  an  action  in  the  bloody  inas- 
much as  its  remedial  operation  appears  to  be  independent  of 
its  nervous  and  glandular  actions.  This  haematic  action  must 
be  of  the  Catalytic  kind^  and  may  probably  consist  in  the  ex- 
ertion of  a special  influence  over  the  erring  assimilative  pro- 
cesses, which  tends  to  resolve  them  into  a right  direction. 

But  it  should  be  observed  that  at  least  three  other  expla- 
nations of  the  action  of  this  remedy  have  been  proposed,  each 
of  which  is  possessed  of  a degree  of  plausibility. 

Some  have  ascribed  its  efficacy  to  the  union  of  a cathartic 
with  a sedative  effect,  and  have  even  substituted  for  it  a com- 
bination of  Opium  with  a drastic  purgative.  Those  who  adopt 
this  view  of  its  action  aver  that  Colchicum  acts  best  when  it 
purges  freely.  But  though  Purgatives  are  often  of  use  in 
gouty  disorders,  it  is  generally  found  that  Colchicum  operates 
most  favourably  when  given  in  too  small  a dose  to  produce 
any  purging. 

Colchicum  stimulates  the  function  of  the  liver,  which  is 
generally  deranged  in  gouty  disorders.  Mercmy,  which  also 
promotes  the  secretion  of  bile,  is  in  this  way  useful  in  Gout. 
It  seems  that  the  formation  of  this  secretion  is  in  some  man- 
ner essential  to  the  integrity  of  those  blood-processes  which 
are  disturbed  in  arthritic  diseases.  It  might  therefore  be 
supposed  that  Colchicum  too  acted  as  a Cholagogue.  But  it 
is  not  clear  that  it  increases  the  secretion  of  bile  in  any  very 
marked  degree. 

Thirdly,  it  is  affirmed  by  some  that  this  medicine  is  of  use 
in  eliminating  uric  acid  from  the  blood,  this  product  being 
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supposed  to  accumulate  in  the  system  before  the  paroxysm  of 
Gout.  It  is  said  that  under  the  action  of  Colchicum  the 
natural  amount  of  this  substanee  in  the  urine  is  much  in- 
creased. This  "would  be  an  important  fact  if  it  were  certainly 
proved.  But  it  does  not  seem  to  be  so ; indeed  it  would  seem 
that  the  phenomenon  referred  to,  in  the  cases  where  it  Vv^as 
observed,  must  have  been  a symptom  of  the  disorder,  rather 
than  of  the  treatment.* 

Colchicum  is  more  or  less  applicable  in  the  gouty  forms  of 
Bheumatism,  in  Lithiasis,  and  in  acid  dyspepsia,  but  it  is 
most  efficient  in  the  simple  gouty  paroxysm. 

There  are  several  objections  to  the  indiscriminate  use  of 
this  remedy.  Some  have  observed  that  though  it  cures  for  a 
time  the  gouty  attack,  it  causes  the  next  assault  of  the  dis- 
ease to  recur  more  quickly  than  it  would  otherwise  have  done. 
The  dose  also  certainly  requires  to  be  considerably  increased 
on  each  successive  occasion.  Sometimes  this  medicine  pro- 
duces a great  depression  of  the  spirits.  Dr.  Todd  believes 
that  Colchicum  has  often  a tendency  to  change  the  common 
acute  form  of  Gout  into  an  asthenic  form  which  is  less  ame- 
nable to  treatment.  So  that,  altogether,  it  is  perhaps  a goodf 
rule  to  treat  the  patient  without  Colchicum  as  long  as  it  can 
be  done  with  safety,  adopting  this  medicine  only  as  a last  re- 
source, when  other  remedies  have  been  tried  and  failed.  It 
ought  rarely  to  be  used  in  Bheumatism.  In  the  asthenic 
form  of  Gout,  or  in  old  chronic  cases,  when  there  are  chalk- 


* This  statement  of  the  augmented  excretion  of  Uric  acid  was  made 
by  Chelius,  of  Heidelberg.  It  was  disputed  by  Dr.  Graves,  of  Dublin  ; 
and  Dr.  Pereira  not  only  denied  it,  but  thought  it  likely  that  Colchicum 
woidd  rather  diminish  than  increase  this  excretion.  {Materia  Medica, 
3rd  edition,  p.  1051.)  Dr.  Maclagan  states  that  Colchicum  also  increases 
the  elimination  of  Urea, — a statement  that  will  perhaps  share  the  same 
fate  as  the  preceding.  But  on  this  ground  he  recommends  it  for  use  in 
Bright’s  disease.  {Monthly  Journal,  Jan.  1852,  p.  30.)  It  has  already 
been  given  in  dropsy  by  Storck ; seeming  to  act  as  a purgative  and 
diuretic. 
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stones  on  tlie  knuckles^  Quinine,  Stimulants,  and  Purgatives 
constitute  the  best  treatment.  Alkalies,  and  Mercurials,  may 
prove  serviceable  in  acute  cases. 

But  it  is  certain  that  in  many  cases  of  this  painful  disorder 
Colchicum  gives  immense  relief ; and  it  often  seems  to  be  the 
only  medicine  that  is  capable  of  doing  so.  (Vide  pp.  213, 267.) 

ARSENIC. 

Class  I.  Div.  II.  Ord.  VI.  Antipeeiodica. 

Class  I.  Div.  II.  Ord.  VII.  Anticonvtjlsiva. 

Class  I.  Div.  II.  Ord.  VIII.  Antisquamosa. 

This  medicine  has  already  been  noticed  at  considerable 
length  in  the  account  of  the  three  last  orders  of  Catalytic 
medicines.  It  is  again  noticed  here  as  one  of  the  most  re- 
markable of  those  mineral  substances  that  are  used  to  coun- 
teract blood-disorders.  It  appears  to  be  capable  of  exerting 
no  less  than  three  kinds  of  action  in  the  blood,  which  opera- 
tions result  in  the  counteraction  of  Periodic  disorders.  Con- 
vulsive diseases,  and  certain  Cutaneous  eruptions.  That  must 
of  necessity  be  a various  and  obscure  agency,  which  is  gifted 
with  the  power  of  arresting  and  controlling  so  great  a variety 
of  morbid  actions. 

It  would  seem  that  Ague  and  its  kindred  disorders  are 
capable  of  being  combated  and  cured  in  two  difFerent  ways ; 
by  Bestoratives,  such  as  Quina,  which  appear  to  supply  the 
blood  with  a certain  needful  material;  or  by  Catalytics,  as 
Arsenious  acid,  which  operate  by  antagonizing  a morbid  action 
which  is  either  the  cause  or  the  result  of  the  blood-disease. 
I have  given  my  reasons  for  ranking  Quina  and  Tonics 
among  Restorative  medicines.  The  following  ai’e  the  princi- 
pal grounds  for  which  Arsenic  is  included  among  Catalytics. 
It  is  unnatural  to  the  blood,  and  is  at  length  excreted  from 
the  svstem . It  acts  as  a poison  ; and  is  able  to  work  out  in 
the  blood  a certain  process  of  its  own.  It  has  no  sudden 
action  on  the  nervous  system,  like  that  which  is  possessed  by 
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Neurotic  medicines.  And  it  is  able  to  counteract  a number 
of  disorders,  as  Lepra  and  Imi^etigo,  whicli  are  assumed  to 
depend  upon  morbid  actions  in  the  blood. 

Arsenic  has  been  recommended  in  Syphilis,  but  it  exerts  no 
marked  power  over  that  disorder.  In  Ague  it  possesses  this 
advantage  over  Quina,  that  it  may  be  administered  with  safety 
during  the  paroxysm.  The  ordinary  precautions  in  the  ad- 
ministration of  the  Arsenical  solution  (Liquor  Potassse  Arse- 
nitis)  have  been  already  enumerated,  viz.  that  the  dose  should 
be  small  at  first,  and  afterwards  gradually  increased ; that  as 
soon  as  it  produces  swelling  of  the  face  and  eyelids,  or  irrita- 
tion of  the  stomach,  it  should  be  discontinued,  or  the  dose  re- 
duced ; and  that  it  should  generally  be  given  on  a full  stomach, 
as  it  is  then  less  likely  to  irritate.  (Vide  pp.  146,  177,  181, 
222,  225,  228.) 


AMMONIA. 

Class  I.  Div.  I.  Ord.  III.  Alkalia. 

Class  II.  Div.  I.  Ord.  I.  Stimttlantia  G-eneralia. 

Class  IV.  Ord.  II.  Expectoeantia. 

Class  IV.  Ord.  V.  Diaphoeetica. 

This  medicine  may  be  taken  as  the  type  of  simple  General 
Stimulants.  It  tends  to  excite  the  nervous  forces  generally. 
The  remedies  of  this  group  are  not  very  potent  in  their  action, 
Ammonia  being  perhaps  as  powerful  as  any  of  them.  Alcohol, 
an  Inebriant  Narcotic,  produces  at  first  a greater  stimulant 
effect,  but  its  action  is  followed  up  by  a depression  of  the 
nervous  forces,  and  an  affection  of  the  powers  of  the  mind. 
Tliis  influence  over  the  intellectual  functions  is  confined  to 

the  Narcotic  division  of  nerve- medicines,  and  is  not  possessed 

• « 

by  Ammonia. 

Ammonia  is  capable  of  acting  chemically  as  an  alkali  in  the 
system,  and  may  be  used  in  the  various  cases  in  which  alkalies 
arc  wont  to  be  employed ; but  it  is  inferior  to  Potash  in  such 
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disorders,  because  its  affinities  are  far  less  powerful  than  those 
of  that  alkali.  It  is  also  caustic  and  irritant  when  applied 
externally  in  any  form. 

Dr.  B.  Jones  has  stated  that  when  given  in  large  doses 
Ammonia  undergoes  an  oxidation  in  the  system,  by  which 
some  Nitric  acid  is  produced.  But  the  statement  has  been 
since  called  in  question  by  Lehmann  and  Jaffe,  the  latter  of 
whom  has  repeated  Dr.  Joneses  experiments,  but  arrived  at 
a contrary  result.  {Journ.  fur  Prakt.  Chem.,  June,  1853.) 

Administered  internally  in  solution.  Ammonia  has  a power 
of  quickening  the  action  of  the  heart,  and  exciting  the  circu- 
lation generally.  It  is  therefore  particularly  useful  in  the 
common  case  of  Fainting,  or  threatened  Syncope.  This  sti- 
mulant power  is  possessed  only  by  the  free  alkali  and  its  car- 
bonates. And  as  the  secretion  of  the  stomach  is  acid.  Dr. 
Pereira  supposes  that  the  free  or  carbonated  Ammonia  be- 
comes neutralized  before  absorption ; that  it  is  therefore  un- 
able to  act  in  the  blood  except  as  a salt,  and  can  only  operate 
as  a Stimulant  while  in  contact  with  the  coat  of  the  stomach. 
Its  influence  must  then  be  conducted  by  the  nerves  from  the 
surface  of  the  stomach  to  the  heart.  But  though  the  nerves 
are  the  natm’al  channels  of  various  motor  and  sensory  impres- 
sions, it  is  to  assume  an  unprecedented  thing  to  suppose  that 
a medicinal  action  can  be  transmitted  by  their  means  to  a 
distant  part.  For  this  and  for  other  reasons  it  seems  to  me 
to  be  most  likely  that  the  solution  of  Ammonia  is  absorbed 
too  fast  in  the  stomach  to  be  neutralized  by  the  gastric  juice. 
Or  even  if  it  were  neutralized  before  absorption,  it  would  pro- 
bably be  again  set  free  on  entrance  into  the  blood,  in  which 
there  is  a slight  excess  of  alkaline  matter.  Thus  Ammonia 
would  exist  in  the  blood  in  a free  state,  except  in  those  morbid 
conditions  in  which  there  is  a general  excess  of  acid  in  the 
system.  I suppose  the  same  to  be  the  case  with  Potash,  when 
it  is  given  in  any  quantity.  The  great  diflusibility  of  the  free 
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Ammonia  would  be  an  additional  reason  for  its  rapid  absorp- 
tion. When  the  gas  is  inhaled^  as  in  the  use  of  smelling-salts, 
and  applied  thus  to  the  nasal  and  pulmonary  mueous  mem- 
branes, it  must  pass  through  to  the  blood  in  a free  state,  for 
these  surfaees  do  not  seerete  an  aeid.  ' And  yet  its  effects  in 
this  case  are  the  same  as  when  it  is  taken  into  the  stomach, 
which  further  renders  it  probable  that  in  the  latter  instance  it 
is  absorbed  free. 

When  there  is  an  excess  of  acid  in  the  system.  Ammonia 
may  be  used  as  a Restorative.  It  diminishes  the  acid  reaction 
of  the  secretions  by  combining  with  the  acid  to  form  a salt. 

In  ordinary  conditions  (i.  e.  when  not  required  in  the  sys- 
tem) it  has  to  be  excreted  from  the  blood.  Both  Ammonia 
and  its  salts  act  as  Expectorants  and  Diaphoretics,  being  ex- 
creted on  the  mucous  surface  of  the  lungs,  and  on  the  skin. 
Free  Ammonia  is  a better  Expectorant  than  any  of  its  neutral 
salts.  The  secretion  of  sweat  contains  an  acid.  The  Am- 
monia which  passes  out  on  the  skin  combines  with  this  acid. 
But  on  the  pulmonary  surface  it  is  probably  excreted  free. 
For  it  is  found  that  the  careful  inhalation  of  Ammoniacal  gas 
has  the  same  effect  in  augmenting  the  mucous  secretion  as 
the  internal  use  of  Ammonia.  Ammonia  is  volatile,  and  so- 
luble in  air ; and  tends  for  that  reason  to  pass  off  freely  from 
those  secreting  surfaces  which  are  immediately  in  contact 
with  the  atmosphere,  (p.  300.) 

It  is  supposed  by  some  that  diffusible  Stimulants  act  simply 
on  the  ganglionic  system  of  nerves,  being  able  through  them 
to  excite  the  functions  of  the  heart,  vessels,  and  glands.  But 
Ammonia  is  used  with  advantage  in  some  cases  in  which  the 
whole  nervous  system  is  implicated  in  the  disorder.  It  has 
been  employed  in  cases  of  Typhus,  of.  simple  febrile  exhaus- 
tion, of  Hysteria,  and  Epilepsy.  In  such  affections  the  brain 
is  at  least  involved,  if  not  often  the  chief  seat  of  the  disorder. 

Ammonia  is  applicable  in  all  cases  where  general  stimulants 
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are  indicated,  and  an  alkali  is  not  undesirable.  The  Car- 
bonate, in  large  doses,  has  been  given  Avith  great  success  in 
various  depressing  disorders,  as  Scarlatina  maligna  (Mr.  Wil- 
kinson) and  Equinia  (Dr.  Mackenzie) . 

Spasms  and  convulsions  are  due  to  a general  derangement 
of  the  nervous  forces,  and  particularly  of  the  brain,  in  which 
these  centre  and  originate.  Stimulants,  by  exalting  the  na- 
tural functions,  counteract  and  control  this  derangement.  It 
is  thus  that  Ammonia  and  volatile  oils  are  of  use  in  convul- 
sive disorders ; but  they  are  seldom  of  any  permanent  efficacy, 
as  in  most  cases  of  Hysteria  and  Epilepsy  there  is  at  the 
bottom  a blood-disease,  of  which  the  spasmodic  fits  are  only 
the  symptom  and  outbreak.  (Vide  p.  182.)  So  also  is  there  a 
limit  to  the  efficiency  of  Stimulants  in  such  cases  as  Typhus 
fever ; there  is  a certain  point  of  exhaustion  beyond  which 
they  are  of  no  avail.  For  I have  attempted  to  show  that 
though  Stimulants  are  competent  to  exalt  nervous  force,  they 
are  unable  to  supply  vital  force.  A degree  of  nervous  force 
is  necessary  to  the  continuance  of  life ; but  when  the  powers 
of  life  themselves  are  ebbing  away,  it  is  impossible  then  to 
’prolong  any  further  the  thread  of  existence  by  the  exhibition 
of  stimulant  medicines. 

The  action  of  Ammonia  is  directly  the  reverse  of  that  of 
Prussic  acid,  which  is  a General  Sedative,  producing  Convul- 
sions and  Syncope.  Ammonia  is  thus  used  in  cases  of  poison- 
ing by  that  liquid.  (Vide  pp.  130,  243,  300,  306,  322.) 

STRYCHNIA. 

Class  II.  Div.  I.  Ord.  II.  Stimulantia  Specifica. 

Strychnia  is  the  chief  alkaloid  and  active  principle  of  Nux 
Vomica.  This  medicine  is  comparatively  simple  in  its  action. 
It  has  no  claim  to  the  title  of  Sedative,  Avhich  is  sometimes 
applied  to  it.  It  does  not  affect  the  nerves  generally.  It  has 
no  direct  action  on  the  brain,  but  stimulates  chiefly  the  func- 
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tion'of  the  spinal  cord,  and  its  system  of  nerves.  Of  these 
nerves  it  affects  the  motor  considerably  more  than  the  sensory 
branches.  Along  with  the  spinal  cord,  it  doubtless  also  acts 
upon  that  pai't  of  the  brain  which  is  immediately  associated 
with  the  spinal  system  of  nerves.  But  the  function  of  reflex 
motion,  which  is  thought  to  reside  in  the  spinal  cord,  is  par- 
ticularly stimulated. 

Strychnia  is  thus  an  exciter  of  muscular  contraction  and  of 
motion ; exalting  sensation  in  a less  degree.  That  it  operates 
by  an  action  on  nerve,  and  not  on  muscle  directly,  has  been 
proved  by  the  experiments  of  Matteucci.  It  has  also  appa- 
rently some  action  on  a part  of  the  ganglionic  system  of 
ners'es,  by  which  it  is  enabled  to  promote  the  function  of  the 
stomach,  and  becomes  temporarily  a tonic  when  given  in  re- 
laxed conditions  of  that  organ.  But  it  does  not  excite  the  ac- 
tion of  the  heart. 

In  cases  of  poisoning  by  Nux  vomica,  the  brain  and  the 
heart  are  unaffected.  Tetanic  and  general  convulsions  are  pro- 
duced; and  the  immediate  cause  of  death  is  a spasm  of  the 
muscles  of  respiration. 

Strychnia  causes  a contraction  of  the  muscles  by  stimula-/ 
ting  the  motor  centres,  and  originating  in  them  an  impulse 

which  is  propagated  along  the  motor  nerves.  So  that  when 

« 

these  centres  are  diseased,  or  the  continuity  of  their  fibres  de- 
stroyed, it  is  unable  to  exert  its  power.  It  is  used  as  a medi- 
cine in  cases  of  Paralysis.  But  when  the  lesion  of  the  nervous 
centre  is  of  recent  occurrence,  or  when  it  has  been  of  so  seri- 
ous or  extensive  a nature  as  to  admit  of  no  repair  in  the  course 
of  time,  the  remedy  null  be  ineffectual.  It  is  only  successful 
in  cases  where  the  injury  to  the  nervous  centre  has  healed  up, 
and  where  the  limb  continues  paralyzed  merely  because  the 
motor  nerves  have  lost  the  power  to  transmit  the  necessary 
impulse,  from  having  been  so  long  unaccustomed  to  the  dis- 
charge of  this  office.  It  is  also  of  use  when  the  motor  system 
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of  nerves  is  depressed  and  deranged  in  Hysteria  or  Chorea. 
(Trousseau) . 

As  it  is  able  to  act  on  the  nerve  itself,  it  is  sometimes 
thought  best  to  apply  it  to  the  affected  part  on  a raw  surface 
produced  by  a blister.  The  advantage  of  this  plan  is  most 
obvious  in  the  case  of  Lead-palsy,  where  the  cause  of  the  pa- 
ralysis is  local,  residing  in  the  nerve,  and  not  in  the  centre. 
But  in  this  case  also  it  is  necessary  that  the  nerve-centre  be 
sound.  Dr.  Neligan  recommends  Strychnia  in  Lead-colic,  in 
which  disorder  constipation  and  distension  of  the  boM^el  are 
produced  by  a paralysis  of  a portion  of  the  large  intestine. 

Strychnia  has  been  used  with  benefit  by  Dr.  Golding  Bird 
in  cases  of  Phosphaturia  connected  with  a functional  derange- 
ment of  the  spinal  cord.  (Vide  p.  248.) 

ALCOHOL.' 

Class  II.  Div.  II.  Orel.  I.  Haecotica  Inebeiantia. 

Class  IV.  Orel.  Y.  Diaphoeetica.  ' 

Class  IV.  Orel.  VI.  Diueetjca. 

We  have  ah’eady  considered  in  order  the  peculiarities  in 
action  that  distinguish  Narcotics  alike  from  Stimidant  and 
Sedative  medicines ; how  they  tend  first  to  exalt  the  nervous 
forces,  and  then  to  depress  them,  and  have  further  a particular 
action  on  the  intellectual  part  of  the  brain.  We  have  obsen’ed 
that  these  remedies  may  be  divided  into  three  minor  groups, 
which  differ  considerably,  if  only  regarded  in  their  action  on 
the  nervous  forces  generally.  For  that  Inebriants  approach 
very  nearly  to  Stimulants,  and  Deliriants  to  Sedatives,  while 
Soporifics  occupy  an  intermediate  place.  We  have  seen  also 
that  though,  during  the  stage  of  stimulation,  these  three  orders 
tend  all  more  or  less  to  excite  the  poAvers  of  the  mind,  they 
differ  characteristically  in  their  secondary  or  depressing  effect 
upon  the  same.  That,  with  respect  to  our  present  purpose, 
the  intellectual  functions  may  be  divided  into  three  parts : the 
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mind  itself ; volition  and  sensation,  by  which  it  is  united  to 
the  body ; and  the  special  senses,  by  means  of  which  it  is  con- 
nected Avith  external  things.  And  that  the  secondary  or  de- 
pressing action  of  Iiiebriants  is  such  as  to  imimir  these  three 
in  a tolerably  equal  degree ; that  of  Soporifics  extinguishes 
for  a time  sensation,  volition,  and  the  five  senses,  Avhile  it  may 
leave  the  mind  unafiected ; but  that  of  Deliriants  excites  and 
deranges  all  the  intellectual  functions. 

If  these  things  are  borne  in  mind,  the  physiological  action 
of  Alcohol  will  be  tolerably  understood  when  it  is  said  to  be 
an  Inebriant  Narcotic.  But  it  must  be  observed  that  Avhen 
given  in  small  quantities  its  stimulant  effect  may  be  the  chief 
action  manifested,  its  secondary  sedative  effect  may  hardly 
take  place,  and  the  production  of  Inebriation,  or  drunkenness, 
may  be  altogether  avoided.  So  much  is  this  the  case  that 
Alcohol  is  by  some  regarded  as  a Stimulant.  But  the  same 
thing  is  remarked  of  Opium,  though  in  a less  degree.  And 
the  effects  of  a large  dose  of  Alcohol  are  sufficiently  obvious 
to  indicate  its  place  amongst  Narcotics.  For  the  state  of  In- 
ebriation may  even  pass  on  into  coma,  and  death. 

In  small  quantities,  for  the  purpose  of  producing  exhilara-  ' 
tion,  and  of  overcoming  various  depressing  causes  which  are 
of  daily  occurrence,  alcoholic  liquors  of  various  kinds.  Beer, 
Wine,  and  Spirits,  are  habitually  employed  by  a large  portion 
of  mankind.  On  the  broad  and  important  question  of  their 
use  and  abuse  as  articles  of  diet  this  is  not  the  opportunity  to 
enter. 

In  the  form  of  Brandy  (which  is  more  agreeable  to  the 
palate).  Alcohol  is  applicable  as  a medicine  in  low  Fevers,  in 
asthenic  Erysipelas,  in  Typhoid  forms  of  Pneumonia,  and  in 
Collapse  or  Syncope  produced  by  surgical  injuries  or  other 
causes.  It  restores  the  action  of  the  heart,  and  enables  the 
system  to  bear  up  against  the  disorder.  The  stimulant  ac- 
tion may  be  maintained,  and  the  secondary  sedative  cfiect 
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prevented,  by  a continual  repetition  of  tlie  dose.  Thas  when 
onee  the  employment  of  this  stimulant  has  been  determined 
upon,  it  should  be  steadily  and  mu’emittingly  persevered  in 
until  decided  symptoms  of  improvement  have  shown  them- 
selves in  the  patient. 

The  tendency  of  the  practice  of  the  present  day  is  towards 
a freer  use  of  Stimulants,  and  a more  sparing  employment  of 
blood-letting  and  antiphlogistic  agents,  than  was  some  time 
ago  prescribed.  And  this  is  probably  an  advance  in  the  right 
direction ; for  in  morbid  actions  there  is  altogether  very  little 
that  is  really  sthenic ; and  it  is,  as  a general  rule,  a wiser  thing 
to  support  the  system  against  the  wearing  action  of  a disorder, 
than  to  add  to  the  heap  of  its  various  troubles  another  de- 
pressing cause. 

But  Alcohol  is  a potent  agent  for  evil,  as  well  as  for  good. 
When  large  quantities  are  taken  continually  for  a considerable 
length  of  time,  it  is  capable  of  producing  a chronic  injury  of 
the  brain  and  mind.  By  impairing  the  function  of  the  former, 
it  brings  on  the  shaking  paralysis  of  Deluium  tremens.  By 
an  action  on  the  mind,  it  causes  the  strange  hallucinations 
and  the  habitual  despondency  which  characterize  that  disorder. 
Habitual  drinking  may  likewise  cause  a chronic  inflammation 
of  the  liver,  called  Cirrhosis,  which  is  succeeded  by  Dropsy. 
Alcohol  is  absorbed  by  the  stomach ; and,  on  passing  through 
the  Portal  vein  to  the  liver,  may  there  produce  this  condition 
of  the  organ  by  the  continual  irritation  which  it  excites. 

Some  are  of  opinion  that  the  sudden  denial  of  sphits  to 
those  habituated  to  their  excessive  use  is  one  important  cause 
of  Delirium  tremens.  But  this  is  denied  by  many  others. 
From  a careful  observation  of  the  inmates  of  prisons,  who  are 
frequently  placed  in  this  predicament.  Dr.  Peddie  has  been 
led  to  the  conviction  that  the  disorder  is  seldom  or  never 
caused  in  this  way. 

Wlien  taken  in  considerable  quantity.  Alcohol  passes  out  of 
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the  system  by  the  skin  and  kidneys,  and  thus  acts  as  a Dia- 
phoretic and  Diuretic. 

Liebig  states,  that  Avhen  taken  in  small  quantities  it  does 
not  pass  ofi*  in  the  secretions,  but  is  consumed  or  burnt  in  the 
system  into  Carbonic  Acid  and  water.  He  has  found  that 
persons  who  are  accustomed  to  take  Beer  in  moderation  re- 
quire less  bread  in  their  food.  [Animal  Chemistry,  Part  I., 
p.  96.)  As  it  contains  more  Hydrogen  than  starchy  food,  and 
by  the  combustion  of  this  Hydrogen  the  animal  heat  is  partly 
maintained,  Vierordt  has  shown  that  during  the  use  of  alco- 
holic liquors  the  amount  of  Carbonic  Acid  exhaled  by  the 
lungs  is  diminished.  But  Dr.  Prout  ascertained,  that  by  the 
ingestion  of  Alcohol  in  considerable  quantity,  the  amount  of 
Carbonic  Acid  exhaled  was  first  diminished,  but  afterwards  in- 
creased. [Edin.  Med.  and  Sury.  Journ.  July,  1851.)  Dr.  Snow 
is  of  opinion  that  the  spirit  is  entirely  excreted  from  the  sys- 
tem, without  being  oxidized  at  all.  Perhaps  it  is  still  a matter 
of  doubt  whether  or  not  we  should  agree  with  Liebig,  and  be- 
lieve Alcohol  to  be  one  of  the  calorifacient  articles  of  food. 
[Fide  pp.  252,  257,  290,  307,  323.) 

/ 

CHLOROFORM. 

Class  II.  Div.  II.  Ord.  I.  Haecotica  Ixebeiantia. 

Class  IV.  Ord.  V.  Diaphoeetica.  ' 

Class  IV.  Ord  VI.  Diueetica. 

Chloroform,  or  Terchloride  of  Formyle,  is  a volatile  liquid 
which  is  analogous  to  Ether  and  Alcohol  botli  in  nature  and 
medicinal  action,  but  very  different  in  chemical  construction. 

Ether  = C4  IL,  O. 

Alcohol  = C4  H„  O -h  HO. 

Chloroform  = C^  H,  Cl;,. 

A solution  of  Chloroform  in  spirit,  sold  under  the  names 
Terchloride  of  Carbon  and  Chloric  ether,  is  in  very  general 
use,  and  is  employed  in  very  much  the  same  cases  as  Nitric 
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ether,  being  in  the  first  place  stimulant,  and  subsequently 
anodyne,  sojiorific,  and  diaphoretic.* 

Chloroform  is  physiologically  an  Inebriant.  But  it  is  for 
certain  peculiar  actions  that  arc  coincident  with,  or  immedi- 
ately  follow,  this  production  of  inebriation,  that  it  has  been 
so  widely  and  so  successfully  employed  in  medicine  since  its 
recent  discovery.  Its  two  important  operations  are  its  an- 
aesthetic effect  on  sensory  nerves,  and  its  paralyzing  influence 
on  muscle. 

With  regard  first  to  the  general  selection  of  anaesthetic  or 
anodyne  remedies,  it  is  to  be  observed  that  there  are  four  dis- 
tinct kinds  of  Pain,  which  differ  very  much  in  the  treatment 
required. 

(1.)  Firstly,  there  is  inflammatory  pain,  caused  by  an  active 
disease.  It  is  aggravated  by  pressure;  and  it  has  a local 
cause.  For  this  Opium  is  the  best  Neurotic  remedy,  but  it 
should  not  be  used  without  an  attempt  being  previously  or  at 
the  same  time  made  to  subdue  the  active  inflammation. 

(2.)  Irritative  pain  is  difierent.  It  depends  merely  on  ner- 
vous irritation.  It  also  has  a local  origin;  but  it  is  relieved, 
instead  of  being  aggravated,  by  pressure  or  friction.  Such  is 
the  pain  produced  by  lead-colic,  or  by  the  passage  of  a gall- 
stone or  renal  calculus.  The  pain  of  Neuralgia  is  generally 
of  the  irritative  kind.  So  is  that  of  Gastrodynia.  So  also 
the  pain  artificially  inflicted  by  the  knife  in  surgical  opera- 
tions. For  irritative  pain  on  the  surface  Aconite  is  most  ef- 
ficacious. Belladonna  comes  next  to  it.  In  Gastrodynia  Hy- 

* Dr.  Fleming,  in  an  article  in  the  ‘ British  and  Foreign  Medical 
Beview  ’ (July,  1853),  states  his  opinion  that  Alcohol  and  Nitric  ether 
are  General  Stimulants,  and  Chloroform  is  a General  Sedative.  A more 
erroneous  statement  of  the  case  could  hardly  be  made,  or  a more  un- 
called for  separation  of  medicines  obviously  analogous  in  their  thera- 
peutic action.  Any  one  who  has  given  Chloric  ether  as  a medicine 
must  know  that  its  action  as  a stinndant,  soporific,  and  diuretic,  is  re- 
markably like  that  of  Nitidc  ether. 
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drocyanic  Acid  is  to  be  preferred.  But  to  counteraet  the  pain 
of  a surgical  operation  we  require  a medicine  which  shall  be 
capable  of  produeing  a powerful  effeet  on  the  whole  system 
at  once.*  Sueh  medicines  are  Ether  and  Chloroform.  It  is 
found  most  convenient  to  bring  the  patient  under  their  influ- 
enee  by  eausing  him  to  inhale  the  vapour  into  his  lungs. 
Being  absorbed  by  the  pulmonary  mueous  surface^  and  pass- 
ing direetly  into  the  eireulation_,  the  medieine  thus  takes  effeet 
rapidly.  There  is  no  time  for  the  volatile  liquid  to  be  excreted 
from  the  blood,  so  that  the  ulterior  effeet  of  the  anaesthetie 
cannot  be  escaped.  Dr.  Snow  caleulates  that  this  effect  takes 
plaee  as  soon  as  the  blood  has  taken  up  g^th  part  of  the 
amount  it  is  eapable  of  dissolving.  The  third  and  most  im- 
portant advantage  of  this  mode  of  administering  Chloroform 
is  that  by  it  we  are  enabled  to  regulate  with  exactness  the  de- 
gree of  its  aetion,  which  is  a dangerous  one,  and  to  stop  it 
when  it  has  gone  far  enough.  When  introduced  by  inhalation 
into  the  general  circulation.  Chloroform  acts  upon  the  brain 
and  sensory  nerves  throughout  the  body,  so  as  eompletely  to 
extinguish  their  natural  sensibility.  It  is  thus  an  agent  of 
immense  value  where  we  wish  to  save  the  patient  from  an  ex<- 
treme  and  agonizing  degree  of  irritative  pain,  whether  to  be 
caused  by  the  edge  of  a cutting  instrument,  or  by  the  throes 
of  parturition.  But  it  also  acts  as  an  anaesthetic  when  applied 
locally,  as  to  a painful  ulcer,  or  a hollow  tooth-stump. 

(3.)  The  third  kind  of  pain  is  reflex  in  its  origin ; as  the  pain 
in  the  knee  in  Hip-joint  disease.  We  should  do  no  good  if 
we  troubled  ourselves  to  combat  the  loeal  symptom  in  sueh  a 
case ; we  should  rather  direct  our  attention  to  that  condition 
which  is  the  distant  eause  of  the  pain. 

( 

* As  early  as  the  third  ceutiiry  of  our  era,  it  is  recorded  that  the  Chi- 
nese made  use  of  a preparation  of  Henqj  to  produce  auicsthesia  in 
surgical  operations.  This  is  mentioned  in  a Chinese  book  in  the  Library 
at  Paris. 
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(4.)  A fourth  kind  of  pain  may  he  called  centric.  Like 
the  last,  it  docs  not  originate  in  the  painful  part.  It  has  its 
origin  in  the  brain  or  nervous  centres.  Of  such  a kind  are 
the  various  pains  of  Hysteria.  Local  ansesthetics  arc  here 
worse  than  useless.  The  brain  disorder  must,  if  possible,  be 
remedied. 

Chloroform  is  better  adapted  for  inhalation  than  Ether,  be- 
cause it  is  considerably  less  irritating.  A mixture  of  Cliloro- 
form  and  Ether  (in  equal  parts)  has  been  recommended  by  M. 
Robert;  and  Dutch  liquid  has  been  tried  by  Dr.  Snow;  but 
the  pure  Chloroform  is,  on  the  whole,  preferable.  It  is  very 
safe  when  proper  care  is  taken.  And  yet  it  cannot  be  denied 
that  sudden  deaths  have  occurred  from  the  use  of  Chloroform, 
which  could  not  have  been  avoided  by  any  known  precau- 
tions. Such  an  admission  tells  little  against  the  remedy; 
for,  supposing  the  proportion  of  deaths  from  inhalation  to  be 
about  I in  10,000,  it  must  be  confessed  that  it  is  better  that 
one  out  of  that  number  should  die  of  the  Chloroform  than 
that  100  should  die  of  fright.  Out  of  9000  cases  of  its  inha- 
lation at  St.  Bartholomew’s  Hospital  it  was  reported  that  not 
one  died  of  the  amesthetic. 

The  stages  of  the  action  of  Chloroform  when  inhaled  mav 
be  briefly  stated  as  follows  : — 15^  stage : some  alteration  in  the 
feelings  of  the  patient;  2nd  stage : inebriation;  the  mind  and 
volition  are  impaired ; consciousness  remains ; ^rd  stage : un- 
consciousness ; ansesthesia.*  The  loss  of  sensibility  may  even 
occur  in  the  second  stage,  the  patient  remaining  conscious. 
The  inhalation  should  not  be  prolonged  beyond  the  occurrence 
of  the  third  stage.  The  pulse  is  still  full.  There  may  be 
muscular  movements,  or  even  cries.  In  the  next  stage  there 
is  stertorous  breathing ; the  eyelids  no  longer  contract  when 
touched  with  the  finger ; the  pulse  is  felt  to  falter.  This  is 


* See  Pereira’s  ‘ Materia  Medica,’  vol.  i.  p.  204. 


CHLOllOrOllM. 


375 


dangerous.  To  this  succeed  stoppage  of  the  heart  and  respi- 
ration ; — death. 

There  are  foui’  rules  wliich  it  is  safe  to  follow  in  the  admi- 
nistration of  Chloroform ; not  to  go  on  when  there  is  sterto- 
rous breathing;  not  to  administer  it  when  there  exists  any 
serious  disease  of  the  heart  or  lungs ; not  to  undertake  under 
its  influence  an  extensive  operation  on  the  mouth  or  jaws ; 
and  so  to  arrange  the  process  as  that  the  vapour  shall  be  freely 
diluted  with  aii*.  If  the  third  rule  be  neglected,  the  blood 
may  flow  into  the  windpipe  and  cause  sufibcation,  for  the  pa- 
tient is  deprived  of  the  power  of  sAvallowing.  The  dilution 
with  air  is  necessary,  not  only  to  moderate  the  action  of  the 
remedy,  but  that  the  necessary  vital  function  of  respiration 
may  not  be  interfered  with.  The  administration  of  Chloro- 
form on  a handkerchief  placed  close  to  the  mouth,  instead  of 
a proper  inhaler  which  shall  provide  for  its  dilution  with  air, 
has  been  the  cause  of  most  of  the  fatal  accidents  on  record. 
{Medical  Times,  Nov.  12,  1853.)  The  first  indication  of  dan- 
ger is  generally  observed  in  the  breathing,  but  it  is  advisable 
to  keep  a careful  watch  over  the  state  of  the  pulse,  as  well  as 
the  manner  of  the  respiration.  It  is  well  known  that  it  is^ 
convenient  to  administer  Chloroform  on  an  empty  stomach, 
or  it  will  be  likely  to  produce  vomiting. 

Though  Chloroform  rarely  fails  to  annihilate  pain,  and  thus 
greatly  to  diminish  the  terror  of  the  patient,  it  will  not  prevent 
him  from  sometimes  dying  of  the  shock  of  a serious  opera- 
tion. An  extensive  injmy  to  the  body  will  suflS.ce  to  produce  a 
prejudicial  eflPect  upon  the  heart  and  nervous  system,  -which  is 
independent  of  the  feeling  of  pain,  and  may  occur  without 

moral  suffering. 

• ^ 

Chloroform  is  employed  by  some  to  relieve  the  pain  of  par- 
turition. It  is  not  found  to  interrupt  the  action  of  the  uterus. 
{Vide  Dr.  Murphy  On  Chloroform  in  Childbirth,  1855,  p.  37.) 
Although  Dr.  Lee  has  energetically  discounteiiaiiccd  it,  it 
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seems  to  be  more  and  more  used  among  obstetrie  practi- 
tioners. 

With  the  above  exeeption,  it  is  a general  museular  relaxer 
and  paralyzer,  and  may  thus  be  inlialed  before  an  attempt  to 
reduee  an  old  disloeation^  or  to  restore  a hernia  of  long  stand- 
ing.  It  is  more  effieient  in  sueh  eases  than  either  Opium  or 
Tartar  Emetie^  and  produces  less  distress  than  the  latter.  For 
the  same  operation  it  is  sometimes  employed  in  spasmodic 
disorders.  It  has  even  been  known  to  arrest  the  paroxysm 
of  that  most  incurable  of  all  disorders.  Tetanus.  I have  known 
it  to  do  gTeat  service  both  'in  Epilepsy  and  in  Hysteria,  when 
ordered  to  be  inhaled  regularly  tudee  a day.  It  has  been 
highly  recommended  by  some  who  have  tried  it  in  Delirium 
tremens.'  {Vide  p.  253,  257.) 

OPIUM. 

Class  II.  Div.  II.  Ord.  II.  Naecotica  Somnifeea. 

Class  IV.  Ord.  Y.  Diaphoeetica. 

Opium  is  the  chief  member  of  the  second  division  of  Nar- 
cotics, which  consists  of  medicines  that,  in  their  action  on  the 
heart,  are  about  intermediate  between  Stimulants  and  Seda- 
tives, and  whose  secondary  action  on  the  intellectual  func- 
tions is  to  produce  in  them  the  condition  of  sleep  (p.  259). 
Opium  produces  at  first  some  stimulation,  and  exhilaration  of 
the  mind,  with  a full  pulse,  and  general  febrile  excitement. 
This  soon  subsides,  and  is  succeeded  by  drowsiness  and  sleep. 
Large  doses  cause  slowness  of  the  pulse,  slow  and  difficult 
breathing,  and  coma.  If  a small  dose  of  Ojiium  be  continually 
repeated,  the  stimulant  action  may  be  maintained  for  a time, 
and  the  Narcotic  effect  prevented.  But  whenever  it  is  taken 
habitually,  the  dose  will  require  to  be  gradually  increased,  or 
the  desired  effect  will  not  be  produced,  for  the  system  is  in- 
duced by  degrees  to  tolerate  the  remedy  in  larger  and  larger 
quantities.  Given  in  moderate  doses,  it  powerfully  relieves 
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pain,  and  controls  nervous  irritability.  Thougli  it  always  tends 
to  produce  sleep,  its  anodyne  effect  may  take  place  without  its 
soporific  action. 

It  is  useful  in  the  painful  inflammations  of  the  serous  and 
mucous  membranes.  But  it  tends  to  eause  congestion  of  the 
brain.  It  should  thus  be  generally  avoided  in  brain-disorders ; 
and,  on  account  of  its  primary  stimulant  action,  it  should  only 
be  very  eautiously  used,  or  altogether  avoided,  in  eases  of  high 
fever,  where  there  is  a hot,  dry  skin,  or  a full  and  hard  pulse. 
The  system  may  sometimes  be  prepared  for  it  by  antiphlogistic 
treatment ; or  Tartar  Emetic  or  Ipecacuanha  may  be  eonjoined 
with  the  dose  of  Opium.  Ipecacuanha  and  Opium  are  com- 
bined in  Dover^s  powder. 

Opium  is  a Diaphoretic;  but  it  diminishes  all  the  other 
secretions,  and  most  especially  that  of  the  bowels.  In  the 
treatment  of  fevers  and  inflammations  it  is  often  eombined 
with  Calomel,  for  the  purpose  of  preventing  the  latter  from 
passing  out  by  the  bowels,  and  of  allaying  at  the  same  time 
the  nervous  excitement  and  pain. 

Whether  any  precise  connection  may  exist  between  these  various  ac- 
tions of  Opium,  is  a difficult  thing  to  determine.  It  is  certain  that  ther6 
are  other  Narcotics  and  Sedatives  which  are  able  to  reheve  pain,  but 
which  neither  cause  constipation,  nor  produce  cerebral  congestion.  Pur- 
gative medicines,  which  open  the  bowels  and  diminish  cerebral  conges- 
tion, are  so  far  opposed  to  Opium.  Those  effete  matters  which  it  is  the 
function  of  the  bowels  to  excrete  from  the  blood,  and  whose  excretion  is 
promoted  by  purgative  medicines,  have  an  action  on  the  brain  which  in 
some  degree  resembles  that  of  Opium.  Constipation  produces  drowsi- 
ness, and  torpor  of  the  mental  faculties.  And  it  is  worthy  of  remark 
that  Opium  does  not  seem  to  produce  quite  its  proper  effect  when  com- 
bined with  a medicine  which  causes  purging.  Thus  it  is  barely  pos- 
sible that  the  action  of  Opium  in  causing  congestion  of  the  brain  may 
be  in  part  referable  to  the  influence  of  those  excrementitious  matters 
which  it  hinders  from  passing  out  through  the  intestinal  glands,  (p.  315.) 
For  my  own  part,  I incline  to  the  opinion  that  this  cerebral  congestion 
is  connected  with  the  primary  stimulant  effect  of  Opium.  But  nothhig 
conclusive  is  known  on  the  subject. 

Docs  Opium  cause  sleep  by  producing  this  congestion,  in  a manner 
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the  reverse  of  that  by  which  Coffee,  depressing  the  action  of  the  heart 
and  counteracting  cerebral  congestion,  induces  wakefulness  ? 

How,  we  may  ask  in  the  next  place,  does  Opium  produce  constipa- 
tion ? It  has  none  of  the  characters  of  a general  Astringent,  and  yet 
there  is  no  Astringent  like  it  in  its  action  on  the  bowels.  An  attempt 
has  been  made  to  explain  it  on  mechanical  grounds.  Poisseuille  some 
time  ago  asserted  that  a solution  of  Morphia  prevented  the  proces^s  of 
endosmosis  through  a dead  animal  membrane.  Matteucci  and  others 
account  for  the  operation  of  Opium  on  this  principle,  supposing  that  by 
exerting  this  action  on  the  living  mucous  membrane,  it  is  able  to  pre- 
vent the  transudation  of  fluids  from  the  blood  into  the  cavity  of  the 
bowel.  But  this  view  seems  even  at  first  sight  unsatisfactory.  If  such 
a force  is  really  exerted,  and  the  passage  of  fluids  through  a membrane 
prevented  by  the  action  of  Opium,  must  it  not  apply  to  the  stomach  as 
well  as  to  the  bowel  ? Why  is  Morphia  absorbed  at  all  ? It  should 
stop  the  digestive  process  altogether.  And  why  is  the  secretion  of  the 
skin  increased  by  Opium,  while  that  of  the  bowels  is  suppressed  ? ( Vidie 
Matteucci’s  Lectures,  p.  74.) 

But  there  is  reason  to  suppose  that  a serious  error  of  observation  has 
been  made  by  those  who  first  asserted  that  a solution  of  Morphia  tended 
to  arrest  the  process  of  endosmosis.  Dr.  Cogswell  has  lately  made  some 
careful  experiments  on  the  subject,  and  he  finds  that  a solution  of  Mu- 
riate of  Morphia  passes  readily  through  the  bladder  of  an  endosmometer 
to  serum  or  a heavy  saline  solution.  And  when  experiments  are  made 
on  two  other  liquids  of  different  density,  the  addition  of  Morphia  to  one 
or  other  of  them  is  found  to  effect  no  alteration  in  the  direction  or  ra- 
pidity of  the  current. 

Opium  is  a general  paralyzer  to  muscidar  fibre,  both  of  the  volimtary. 
and  involuntary  kind,  but  particularly  of  the  latter.  And  the  only 
reasonable  attempt  that  can  be  made  to  explain  the  action  of  Opium  in' 
producing  constipation,  is  by  a reference  to  this  its  paralyzing  influence 
on  the  coat  of  the  bowel,  taken  in  conjunction  with  the  torpid  condition 
of  the  general  system,  and  suspension  of  the  animal  functions,  produced 
by  the  secondary  action  of  this  Narcotic  on  the  nervous  forces. 

The  above  surmises  may  be  summed  up  in  the  coujectm’e — 
that  the  action  of  Opium  on  the  general  system  is  evidenced 
in  these  four  stages,  following  and  depending  upon  one  an- 
other ; primary  stimulation ; cerebral  congestion ; sleep,  anaes- 
thesia, and  muscular  relaxation ; and  lastly,  constipation.  Ap- 
plied topically,  or  to  a bared  nerve.  Opium  acts  simply  as  an 
anaesthetic  or  paralyzer. 
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A considerable  dose  of  Opium  produces  contraction  of  the 
pupil  of  the  eye.  A larger  dose  causes  coma.  The  Deliriant 
Narcotics_,  i.  e.  liyoscyamus.  Belladonna^  and  Stramonium, 
dilate  the  pupil,  and  in  large  doses  cause  deluium.  Their 
action  is  thus  readily  distinguished  in  'cases  of  poisoning. 

That  the  active  principles  of  Opium  are  absorbed,  and  pass 
into  the  blood,  has  been  proved  by  their  detection  in  the 
urine,  (p.  239.)  It  does  not  act  on  the  system  before  time 
has  been  allowed  for  this  absorption.  If  taken  by  a mother 
during  suckhng,  it  may  act  upon  the  infant  by  passing  into 
the  secretion  of  milk.  It  acts  upon  the  nervous  system,  and 
probably  on  the  muscles  also  {see  note,  p.  240),  through  the 
medium  of  the  blood. 

That  the  dose  of  Opium  may  be  gradually  increased  to  such  an  ex- 
tent that  those  who  take  it  habitually  may  consume  enormous  quanti- 
ties with  comparative  impunity,  is  a fact  which  seems  to  show  that  the 
nervous  system  may  become,  after  a time,  less  sensible  to  its  influence. 
It  is  used  in  this  manner  as  an  intoxicating  drug  by  whole  nations  of 
Asiatics,  producing  a constant  dreamy  bewilderment, — a series  of  me- 
lancholy phantasies,  which  have  a most  deplorable  efiect  on  the  mind 
and  character  of  its  victims. 

Great  varieties  are  observed  of  the  therapeutic  and  toxic  operations  / 
of  Opium.  Compared  with  the  majority  of  adults  as  a standard,  we  find 
that  to  children  it  is  a powerful  narcotic  poison,  and  in  some  peculiar 
constitutions  among  grown  people  a very  small  dose  will  suffice  to  kfll. 
In  some  other  constitutions,  in  Tetanus  and  certain  other  nervous  dis-  - 
eases,  and  especially  in  those  accustomed  to  its  use,  large  doses  may  be 
taken  with  bttle  efiect.  In  the  Caucasian  race  it  generally  produces 
somnolency  ; in  the  Cliinese,  intoxication ; in  the  J avanese  and  Malays, 
it  will  cause  a raving  delirium.  Some  of  the  lower  animals  are  almost 
insensible  to  its  action.  One  grain  of  Morphia  will  send  a man  to 
sleep  ; but  Flandin  gave  500  grains  of  Morphia  to  an  Ape  without  any 
result,  although  it  entered  the  system  and  passed  out  in  the  urine.  It 
causes  little  or  no  stupor  in  dogs  and  ruminants.  Lastly,  it  has  been 
stated  that  This  medicine,  which  paralyzes  the  nerves  and  muscles  of 
man,  operates  upon  Frogs  and  some  other  cold-blooded  animals  so  as 
to  produce  tetanic  convulsions. 

Opium  is  the  best  internal  remedy  in  all  eases  of  pain  and 
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nervous  irritation,  except  where  contraindicated  by  great  fe- 
brile excitement,  by  stomach  irritation,  or  by  cerebral  conges- 
tion. It  acts  powerfully  on  children,  and  should  be  adminis- 
tered to  them  very  cautiously,  or  not  at  all.  It  is  given  to 
lessen  the  secretion  in  some  cases  of  diarrhoea.  It  is  generally 
unadvisable  to  give  it  when  there  is  constipation  or  hepatic 
congestion.  In  wakefulness,  mania,  and  delirium,  when  un- 
attended with  congestion  of  the  brain  or  fever,  it  is  highly 
serviceable.  In  spasmodic  disorders,  convulsions,  and  cough, 
it  is  more  or  less  applicable. 

As  a Diaphoretic  in  fevers  and  inflammations.  Opium  is  to 
be  preferred  in  cases  where  the  skin  is  already  moist  and  cool, 
where  the  pulse  is  soft,  and  the  tongue  not  coated.  But 
where  there  is  febrile  excitement.  Antimony,  or  Ipecacuanha, 
is  rather  indicated.  Opium  may  act  on  the  glands  of  the  skin 
as  a true  Eliminative ; or  it  may  possibly  operate  in  the  same 
indirect  way  as  a nauseant  dose  of  Tartar  Emetic,  relaxing  the 
ducts  of  the  sudorific  glands  by  its  paralyzing  influence  on 
their  muscular  fibre. 

The  chemical  construction  of  Opium  is  a matter  of  con- 
siderable interest.  Morphia,  the  chief  active  principle,  is  an 
alkaloid  which  is  almost  identical  with  Opium  in  its  narcotic 
action,  but  slightly  more  sedative.  Unencumbered  by  inert 
^ matters,  it  presents  us  with  an  anodyne  in  a more  concen- 
trated form.  But  the  combination  of  the  Morphia  Avith  other 
principles  in  the  crude  Opium  is  worthy  of  remark.  Both 
Morphia  and  Opium  are  liable  occasionally  to  produce  nausea, 
headache,  loss  of  appetite,  and  depression  of  the  spirits.  There 
are  various  ways  in  which  we  may  try  to  obAuate  tliese  un- 
pleasant symptoms.  To  prevent  nausea,  Ave  may  combine  the 
dose  Avith  an  aromatic.  Dr.  Copland  has  successfully  com- 
bined Morphia  with  an  aromatic  spirit,  in  cases  Avhere  alone 
it  was  apt  to  bring  on  hypochondriasis.  And  to  prevent  the 
loss  of  appetite  in  Delirium  tremens.  Dr.  Todd  recommends 
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to  combine  Morphia  or  Opium  with  Quinine  or  some  other 
Tonic.  But  it  is  very  cmious  that  in  the  construction  of 
Opium  an  attempt  is  made  by  natm'e  at  the  very  things  that 
we  so  much  desire  in  practice.  For  the  drug  contains,  in  ad- 
dition to  Morphia,  an  aromatic  volatile  oil,  and  a neutral 
principle,  wrongly  called  Narcotine,  which  has  been  proved  by 
some  experiments  made  in  India,  to  be  a simple  Tonic,  like 
Quinine.  So  that  if  we  could  only  separate  from  the  other 
parts  of  the  drug  the  Morphia,  volatile  oil,  and  Tonic  prin- 
ciple, we  should  obtain  an  admirable  combination  made  ready 
to  our  hand.  But  Opium  contains  also  other  matters  which 
are  mere  encumbrances,  but  which  are  more  or  less  taken  up 
by  the  various  liquid  menstrua  that  we  employ ; as,  an  irri- 
tant resin;  other  neutral  principles,  as  Narceine,  Meconine, 
and  Papaverine, — and  Meconic  acid, — all  of  which  are  pro- 
bably inert ; and,  what  is  worst  of  all,  a small  quantity  of  an 
alkaloid  called  Thebaia,  said  by  Magendie  to  have  an  action 
identical  with  that  of  Strychnia. 

Though  Morphia  constitutes  only  about  twelve  per  cent,  of 
the  best  Opium,  the  dose  of  it  required  is  at  least  one-fourth 
of  that  of  the  latter.  It  seems  therefore  that  Opium  must, 
contain  some  other  narcotic  principle.  Codeia  is  a Narcotic, 
of  less  power  than  Morphia,  and  though  it  is  contained  in 
Opium,  it  is  scarcely  in  sufficient  quantity  to  explain  the 
strength  of  the  drug.  It  is  likely,  that  Opium  contains  more 
than  one  volatile  oil,  and  that  the  odorous  principle  to  which 
its  peculiar  smell  is  owing  is  itself  narcotic  in  its  action. 
Vide  pp.  259,  322.) 


HYDROCYANIC  ACID. 

Class  II.  Div.  III.  Ord.  I.  Sedan.tia  GENi)RALiA. 

Hydrocyanic  or  Prussic  acid  (Cg  N,  II),  a very  volatile  liquid, 
soluble*  in  water,  is  one  of  those  mysterious  vegetable  com- 
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pounds  whicli;  containing  no  chemical  element  that  is  not 
also  contained  in  animal  structure,  are  yet  gifted  with  a won- 
derful power  over  the  vital  forces.  One  drop  of  the  pure  acid 
is  sufficient  to  cause  death.  But  the  officinal  acid  is  an  aque- 
ous solution,  containing  only  two  per  cent,  of  tlie  other. 

It  is  a powerful  Sedative  to  the  nerves  generally.  Its  action 
is  direct,  and  is  not  preceded  by  any  primary  stimulation. 
Diminishing  sensibility,  it  is  therefore  used  as  an  anodyne. 
Controlling  muscular  action,  it  is  employed  as  an  anti-spas- 
modic. But  it  appears  especially  to  influence  the  reflex  ner- 
vous actions.  It  is  therefore  of  especial  use  in  the  paroxysmal 
coughs  of  Hooping-cough  and  of  Phthisis,  which  have  a reflex 
origin  in  the  irritation  of  the  mucous  membrane.  It  acts  on 
nerves  as  well  as  on  nerve-centres.  Thus  it  is  particularly 
useful  in  nem’algic  forms  of  Gastrodynia;  and  it  seems  to 
allay  the  pain  in  the  stomach  by  diffusing  itself  directly  it 
reaches  it,  so  passing  through  the  mucous  membrane  at  all 
points,  and  coming  in  contact  everywhere  with  the  irritated 
sensory  nerves.  It  is  sometimes  useful  in  cases  of  vomiting, 
or  pyrosis. 

If  applied  to  the  surface  of  the  skin,  it  numbs  the  super- 
ficial nerves ; but  on  account  of  its  rapid  volatility,  and  the  dan- 
gerous results  that  would  follow  the  inhalation  of  its  vapour, 
it  is  not  appropriate  as  an  external  anaesthetic. 

A poisonous  dose  produces  first  coiiAuilsions  of  the  whole 
frame,  then  syncope,  and  death.  It  paralyzes  the  action  of  the 
brain  before  it  afiects  the  heart,  for,  some  minutes  after  appa- 
rent death,  the  heart  may  be  found  beating,  (p.  264.)  Strych- 
nia produces  convulsions,  but  they  are  not  caused  in  the  same 
way  as  those  of  Hydrocyanic  acid.  For  the  two  medicines  are 
obviously  opposed  in  their  action.  Strychnia  being  an  exalter 
of  sensation  and  of  reflex  action,  and  Hydrocyanic  acid  a de- 
pressor of  the  same.  The  convulsion  caused  by  Strychnia  is 
tonic  • that  by  Hydrocyanic  acid,  asthenic.  The  one,  being 
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a special  Stimulant,  causes  convulsions  by  an  excitement  of 
the  spinal  cord ; the  other,  being  a Sedative,  does  it  by  de- 
ranging the  function  of  that  centre.  (Vide  pp.  265,  304.) 

ACONITE.  ■ 

Class  II.  Div.  III.  Ord.  I.  Sedantia  Geneealia. 

This  medicine,  like  the  last,  is  a powerful  General  Sedative, 
and  a dangerous  poison.  It  depresses  the  influence  of  the 
brain,  and  paralyzes  aU  the  nervous  functions.  It  tends  at 
length  to  kill  by  producing  syncope. 

It  acts  especially  on  the  superficial  sensory  nerves,  and 
tends  to  extinguish  feeling  and  pain.  It  is  the  best  external 
anaesthetic  with  which  we  are  acquainted.  It  is  thus  emi- 
nently useful  in  the  treatment  of  that  most  painful  of  all  dis- 
orders, Tic  douloureux,  or  irritative  Neuralgia  of  the  face. 
When  Quinine  and  all  internal  remedies  have  failed,  the  tinc- 
ture of  Aconite,  or  an  ointment  containing  the  alkaloid,  will 
in  most  cases,  if  applied  to  the  part,  effectually  relieve  the  pain . 
It  is  applicable  in  local  irritative  pain  at  any  part  of  the  sur- 
face, as  in  Sciatica,  Lumbago,  or  a Scirrhus  of  the  breast  that  / 
has  not  opened.  But,  like  the  other  local  ansesthetics,  it  is 
of  little  service  in  cases  of  inflammatory  pain,  for  this,  when 
local,  depends  upon  an  active  cause,  and  would  be  liable  to  be 
increased  by  the  rubbing  required  in  the  application  of  the 
Aconite.  When  the  remedy  takes  effect,  some  heat  is  first 
experienced  at  the  part;  there  is  then  tingling;  and  lastly, 
complete  numbness,  and  a sensation  of  cold,  which  endure  for 
some  time.  No  visible  change  is  effected. 

Aconite  subdues  the  action  of  the  heart.  Dr.  Fleming  has 
therefore  .recommended  small  doses  internally  in  cases  of 
acute  rheumatism.  But  considerable  care  is  required  in  the 
internal  employment  of  the  drug,  on  account  not  only  of  its 
dangerous  properties,  but  of  the  great  variety  in  strength 
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wliicli  exists  among  the  preparations  that  are  usually  em- 
ployed. The  difficulty  experienced  in  the  preparation  of  the 
alkaloid  Aconitina,  which  is  the  active  principle  of  the  plants 
and  the  very  high  price  at  which  that  substance  is  usually 
sold^  hav.e  prevented  it  from  being  so  extensively  employed  in 
practice  as  its  medicinal  properties  would  appear  to  deserve 
for  it.  On  account  of  its  cleanliness  as  an  outward  applica- 
tioUj  and  the  certainty  and  uniformity  of  its  sedative  and 
ansesthetic  actions^  the  pure  alkaloid  is  far  preferable  as  a 
medicine  to  Aconite  itself^  and  is  adapted  for  all  the  cases  in 
which  the  latter  has  been  employed. 

Having  some  time  ago  been  successful  in  an  attempt  to 
discover  a mode  of  preparing  Aconitina^*  I have  made  some 
experiments  with  it  on  various  small  animals_,  for  the  purpose 
of  ascertaining  its  power^  and  the  symptoms  of  its  action.  It 
is  a very  active  poison.  Proceeding  upwards  in  the  animal 
scale_,  I find  that  ^^th  of  a grain^  in  solution  in  water^  suffices 
to  kill  a mouse.  a small  bird  after  a few  minutes ; 

gLth  almost  instantaneously,  ^th  of  a grain  has  killed  a 
cat.  j^th- invariably  proves  fatal  to  the  unfortunate  feline  in 
the  course  of  twenty  minutes  or  half  an  hour. 

Calculating  as  well  as  I can  from  these  data^  I consider 
that  -^th  of  a grain  of  this  alkaloid  would  be  sufficient  to  cause 
the  death  of  an  adult  man.  During  the  action  of  the  poison 
on  cats  the  following  succession  of  symptoms  is  generally  ob- 
served. They  weU  illustrate  in  most  of  its  phases  the  action 
of  a Sedative  medicine. 

1.  An  increased  flow  of  the  salivary  secretion.  {Vide  p.  304.) 

2.  Vomiting. 

3.  Delirium,  with  hallucinations.  Impairment  of  volition; 
apparent  loss  of  sensation. 

4.  Convulsions;  paralysis. 

* See  account  of  the  mode  of  preparation,  by  the  Author,  in  the  se- 
cond edition  of  Dr.  Eoyle’s  Manual  of  Materia  Mcdica.’ 
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-5.  Breathing  difficult  and  gasping, — gradually  ceasing. 

G.  Death ; pupils  of  the  eye  arc  seen  to  be  dilated. 

Aconitina  has  thus  a powerful  action  on  the  brain,  and  on 
the  nerves  generally.  The  flow  of  saliva  seems  partly  to  arise 
from  a paralysis  of  the  fauces.  The  animal  makes  ineffectual 
attempts  to  swallow,  and  breathes  spasmodically.  By  a small 
dose  the  amesthesia  would  probably  be  produced  without  the 
other  effects.  On  examination  of  the  body  after  death  the 
lungs  are  found  to  be  healthy,  but  shrunken  and  bloodless; 
the  trachea  contains  much  frothy  mucus,  which  may  possibly 
liave  flowed  into  it  on  account  of  a palsy  of  the  glottis ; the 
cavities  of  the  heart  are  full ; the  mucous  membrane  'of  the 
stomach  pale.  It  seems  then  that  the  actual  cause  of  death 
is  paralytic  syncope, — a loss  of  power  in  the  heart.  But  pre- 
ceding this,  as  wdth  most  other  Sedatives,  is  a complete  ar- 
rest of  the  ^ital  functions  of  the  brain.  As  the  mucous  coat 
of  the  stomach  evinces  no  trace  of  congestion,  it  is  probable 
that  the  vomiting  is  not  caused  by  irritation,  but  by  a seda- 
tive or  deranging  action  on  the  function  of  the  Vagus  nerve. 
{Vide  pp.  262,  265.) 

During  the  last  few  years  so  many  cases  of  poisoning  by  Aconite  have 
occurred,  that  they  have  done  much  to  bring  tliis  valuable  medicine 
into  unmerited  disrepute.  As  one  safeguard  against  such  occurrences, 
I would  recommend  that  all  the  preparations  of  the  root  and  leaves  in 
common  use  should  be  eschewed.  For  the  plant  contains  a very  vari- 
able proportion  of  its  active  principles,  and  the  dose  which  may  be  given 
with  impvtnity  of  one  preparation,  may  prove  fatal  as  soon  as  the  stock 
of  the  medicine  is  changed  by  the  druggist.  It  would  be  better  to  sub- 
stitute for  all  such  preparations  a dilute  solution  of  the  alkaloid,  of  uni- 
form strength  and  known  power  (such  as  the  Liquor  Aconitina:  re- 
commended by  me).  This  will  be  the  best  safeguard  against  accidents 
from  the  cause  just  mentioned. 

In  cases  of  poisoning,  when  early  discovered,  the  best;  and  indeed  the 
only  antidote,  consists  in  the  copious  administration  of  finely-powdered 
animal  charcoal  mixed  with  water.  This  will  absorb  the  alltaloid,  and 
so  firmly  unite  with  it  as  to  prevent  it  from  entering  tlie  system. 
After  a short  time  the  whole  may  be  cleared  out  by  a Zinc  emetic. 
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But  vomiting  should  by  no  means  be  encouraged  before  the  adminis- 
tration of  the  Charcoal,  as  this  would  favour  the  absoiiition  of  the  Aco- 
nite by  producing  nausea,  and  so  hurry  on  the  fatal  issue.  The  emetic 
should  certainly  be  postponed  until  means  have  been  adopted  to  fix  and 
render  innocuous  the  active  principle  of  the  poison.  {Hoyle  s Materia 
Medica,  2nd  edition,  p.  290.) 


DIGITAIilS. 

Class  II.  Div.  III.  Ord.  II.  Sedantia  Specifica. 

Class  IV.  Ord.  VI.  Diueetica. 

This  important  medicine  has  already  been  prominently  no- 
ticed as  one  of  the  agents  that  exert  a special  sedative  and 
deranging  power  over  the  functions  of  the  Vagus  nerve.  It 
will  only  be  necessary  now  to  sum  up  shortly  the  details  of  its 
action. 

Digitalis  does  not  depress  nervous  force  generally.  It  has 
no  action  on  the  brain,  except  as  connected  with  the  Vagus 
nerve.  Neither  does  it  aflPect  the  spinal  cord,  or  the  nerves 
of  sensation  or  motion.  Its  most  obvious  action  in  small 
doses  is  to  depress  the  force  of  the  heart.  It  sometimes 
quickens  the  pulse,  but  always  weakens  it,  and  reduces  its  rate 
in  the  end.  It  therefore  supplies  us  with  a ready  means  of 
weakening  the  heart,  whenever  we  desire  to  do  this.  In  cases 
of  hypertrophy,  where  the  heart  is  too  strong, — or  in  aortic 
aneurism,  or  active  hiemorrhage,  where  a forcible  beat  would 
be  dangerous, — Digitalis  may  be  used  for  this  purpose.  But 
it  is  especially  useful  in  dropsies ; for,  by  its  action  on  the 
heart,  it  diminishes  congestion  of  the  venous  system,  and  by 
thus  removing  the  pressure  from  the  veins,  it  favours  the  ab- 
sorption of  the  fluids  efiused.  It  should  however  be  avoided 
in  cases  where  there  is  very  serious  cardiac  obstruction,  or 
where  the  heart  is  habitually  weak,  and  there  is  a natural 
liability  to  syncope.  For  the  tendency  of  the  medicine  is  to 
cause  death  by  producing  syncope. 

Certain  precautions  arc  necessary  in  its  administration. 
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The  patient  should  be  generally  eonfined  to  the  recumbent 
posture;  for  if,  ivhile  under  the  influence  of  Digitalis,  he 
should  suddenly  rise,  and  the  heart,  ali’eady  weakened,  have 
fm-ther  to  contend  with  the  force  of  gravity  in  the  propulsion 
of  the  blood  upwards,  it  may  actually  stop.  The  dose  also 
should  be  cautiously  regulated,  and,  if  it  do  not  operate  at 
once,  it  must  not  be  increased,  or  too  soon  repeated ; for  this 
medicine  is  apt  sometimes  to  accumulate  in  the  blood,  and 
though  several  doses  may  perhaps  be  given  without  effect, 
they  are  afterwards  liable  at  any  time  to  be  suddenly  dis- 
charged upon  the  nervous  system,  and  may  then  produce  by 
their  united  action  a dangerous  result. 

A considerable  dose  of  Digitalis,  as  of  Tartar  Emetic,  de- 
ranges the  control  of  the  Vagus  nerve  over  the  function  of 
the  stomach,  and  may  in  this  way  produce  nausea  and  vomit- 
ing. There  is  no  reason  for  supposing  that  it  irritates  the 
coat  of  the  stomach.  (Vide  p.  89.) 

The  active  principle  of  Digitalis  is  secreted  from  the  sys- 
tem in  the  urine,  and  probably  acts  as  a true  Eliminative 
Diuretic.  But  it  tends  more  powerfully  to  promote  diuresis 
in  another  indirect  way.  Anything  which  diminishes  the-' 
pressure  on  the  vascular  system,  as  Digitalis  by  weakening 
the  force  of  the  heart,  tends  thereby  to  promote  absorption, 
and  to  increase  the  secretion  of  mine. 

So  that  the  employment  of  Digitalis  in  dropsy  is  attended 
with  a twofold  advantage ; by  its  cardiac  action,  it  prevents 
a renewal  of  the  dropsical  effusion ; by  its  dim’etic  power, 
it  causes  a quantity  of  fluid  to  be  drained  out  of  the  system 
through  the  kidneys.  That  it  may  do  this  the  more  effec- 
tually, it  is  generally  considered  advisable  to  combine  it  with 
other  diuretics.  It  has  sometimes  been  found. convenient  to 
administer  Digitalis  externally ; cloths  being  dipped  in  its 
infusion,  and  applied  to  the  surface  of  the  abdoTiien,  the  re- 
medy may  thus  become  absorbed,  and  evince  its  action  on  the 
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system.  Digitalis  owes  its  power  to  an  active  alkaloid,  Digi- 
talia,  wliicli  has  been  found  by  Leroycr  to  act  in  small  doses 
as  a poison  on  animals,  wbicb  it  kills  by  gradually  stopping 
the  pulse  and  the  respiration.  -{Vide  pp.  270,  327,  333.) 


TANNIC  ACID. 

Class  III. 'Ord.  II.  Asteingehtia  Vegetabilia. 

This  is  the  chief  astringent  principle  of  vegetables.  It  is 
very  soluble  in  water,  crystallizable,  and  has  a strong  astrin- 
gent taste.  It  is  not  possessed  of  those  marked  properties 
that  are  vulgarly  attributed  to  acids ; but  its  solution  reddens 
litmus-paper,  and  it  combines  with  bases  to  form  salts. 

When  received  into  the  stomach,  it  is  absorbed,  and  passes 
in  the  circulation  to  distant  parts.  Its  action  consists  in  a 
power  of  causing  the  contraction  of  muscular  fibre  when  in 
contact  with  it ; and  this  power  appears  to  depend  mainly 
upon  a chemical  property  that  it  possesses  of  coagulating  al- 
bumen and  analogous  compounds.  Capillary  vessels,  and  the 
small  ducts  of  glands,  contain  in  their  walls  certain  fibres  of 
unstriped  muscle ; and  Tannic  Acid,  by  causing  this  muscle 
to  contract,  is  able  to  diminish  the  calibre  of  these  tubes,  and 
thus  to  moderate  or  arrest  the  flow  of  blood  in  the  vessel,  or 
to  lessen  the  amount  of  the  excretion  of  the  gland.  Thus,  in 
all  cases  of  hBemorrhage  from  the  small  vessels,  or  of  inordi- 
nate secretion  from  any  glandular  organ.  Tannic  acid  is  appro- 
priate. It  is  the  best  and  safest  of  all  astringents  for  internal 
use,  excepting  only  Gallic  acid. 

I have  already  stated  as  worthy  of  remark  the  fact  that 
Gallic  acid  is  of  little  or  no  use  as  an  Astringent  Avhen  applied 
to  external  parts.  Given  internally,  it  is  very  efl&cacious. 
From  this  alone  it  would  seem  that  there  must  be  something 
in  the  blood  which  enables  it  to  take  effect.  Heasons  have 
also  been  alleged  for  supposing  that  Tannic  acid  is  not  a siiu- 
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pie  substance.  When  it  is  taken  into  the  system,  Gallic  acid 
is  secreted  in  the  urine ; and  it  appears  that  Tannic  acid  must 
actually  consist  of  Gallic  acid  combined  with-  certain  other 
elements,  or  with  some  other  definite  substance ; and  that  the 
astringent  property  which  is  so  valuable  is  confined  to  the 
compound  body  thus  produced. 

What  then  is  this  other  substance  ? It  must  be  something 
which  is  contained  in  or  formed  in  the  blood } which,  added 
to  Gallic,  will  be  capable  of  forming  Tannic  acid ; and  which, 
when  united  to  it,  will  enable  Gallic  acid  to  precipitate  Albu- 
men. These  various  requirements  are  fulfilled  by  the  group 
of  elements  that  constitutes  grape-sugar  (C12H12O12).  This 
compound  is  continually  forming  in  the  blood  during  the 
blood-processes  that  are  connected  with  respiration.  It  has 
been  observed  that  a solution  of  gum  (Ci2HnOn),  added  to 
one  of  Gallic  acid,  will  enable  the  latter  to  coagulate  Albu- 
men. And  the  elements  of  Tannic  acid  may  be  constructed 
out  of  those  of  Gallic  acid  and  grape-sugar. 

Tannic  acid  = Cis  He  Oio  -f  2 aq. 

Gallic  acid  = C7 II  O3  -f  2 aq. 

Three  equivalents  of  anhydrous  Tannic  acid  amount  to  six  of  • 
Gallic  acid  and  one  of  grape-sugar. 

3 (C,3H„0.o)  = 6 (C;H  O3)  -f  C,2H,2  0,2. 

So  that  it  is  very  probable  that  when  Gallic  acid  is  taken  into 
the  blood,  it  acts  as  an  Astringent  by  co-operating  or  uniting 
with  the  elements  of  grape-sugar  in  that  fluid.  But  when 
Tannic  acid  is  received  into  the  organism,  and  has  done  its 
work  there,  it  is  finally  decomposed,  Gallic  acid  passing  out 
into  the  secretions,  and  the  sugar  being  retained  in  the  body 
for  combustion  into  carbonic  acid  and  water.*  (p.  117.) 

^ Dr.  Stfecker  has  lately  estabhshed  the  correctness  of  the  above 
surmise,  by  showing  that  Tannic  acid  may  be  resolved  by  the  action  of 
mineral  acids  into  Gallic  acid  and  Grape-sugar.  {Trans,  of  Chem.  So- 
ciety, March  15,  1852.)  But  about  the  exact  formula)  of  Tannic  and 
Gallic  acids  there  is  still  much  doubt.  (Sec  Townes'  Chemistry,  4th  cd. 
p.  501.) 
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Tlie  principal  vegetable  substances  that  are  em])loycd  as 
Astringents  are  said  to  contain  Tannic  acid  in  the  following 
proportions : — 


Kino 

. 70  per  eent. 

Krameria 

. 43 

Catechu 

. 40 

Uva  Ursi 

. 36 

Oak-galls 

. 26 

>3 

Pomegranate-bark 

._  .19 

33 

Tormentil 

.'  ,18 

33 

Oak-bark 

. 16 

33 

These  numbers  are  a tolerably  fair  measure  of  the  astriu- 
geut  power  of  the  substanees  named.  But  it  must  not  be 
supposed  that  the  astringent  principle  is  in  all  cases  strictly 
identical  with  Tannic  acid^  properly  so  called ; for  there  ap- 
pear to  be  various  modifications  of  this  substance  contained 
in  the  different  plants^  many  of  whieh  have  peculiar  chemical 
characters  of  their  own_,  but  all  of  which  agree  in  possessing 
the  power  of  tannings  or  eombining  with  animal  gelatine^  and 
in  the  medicinal  property  of  astringeney.  (Vide  pp.  278,  287.) 

SULPHATE  OE  MAGNESIA. 

Class  I.  Div.  II.  Ord.  I.  Antiphlogistica. 

Class  IV.  Ord.  III.  Cathaetica. 

Class  lY.  Ord.  VI.  Diueetica. 

I have  selected  this  salt  as  the  subject  of  a brief  history, 
both  because  its  aetion  may  be  taken  as  the  type  of  that  of  so- 
luble salines  in  general,  and  beeause  I think  we  are  in  a con- 
dition to  determine  this  operation  with  some  precision. 

It  is  a crystalline  substance,  very  soluble  in  water,  and  not 
exhibiting  active  properties  in  a small  dose.  If  given  in  the 
solid  state,  it  is  reduced  to  solution  in  the  stomach.  If  given 
in  solution,  it  is  absorbed;  immediately,  if  the  solution  be 
of  low  specific  gravity ; or,  if  dense,  as  soon  as  it  has  been 
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properly  diluted  down  by  the  gastric  or  intestinal  secretions. 
We  have  proof  that  it  always  passes  into  the  blood.  When 
it  acts  as  a diuretic,,  it  is  discovered  in  the  urine,  and  must 
therefore  have  traversed  the  system.  And  the  experiments 
given  below  afford  proof  that  when  it-  acts  as  a purgative,  it 
disappears  in  tlie  first  instance  from  the  intestinal  canal,  pass- 
ing into  the  blood  by  absorption.  As  this  is  shown  to  take 
place  with  a dense  solution,  it  must  also  occur  with  a weak 
one,  as  to  the  passage  of  the  latter  there  is  no  physical  ob- 
stacle in  the  endosmotic  conditions. 

The  ultimate  action  of  such  a soluble  saline  is  as  an  elimi- 
native, chiefly  on  the  kidneys  and  intestines ; but,  before  this,  it 
has  an  action  in  the  blood,  which  is  of  the  antiphlogistic  kind. 
These  salts  act  as  solvents  of  Fibrine  in  experiments  made 
out  of  the  body.  Simon,  Schultz,  Golding  Bird,  and  others, 
have  demonstrated  that  by  this  chemical  action  they  have  the 
power  of  diminishing  the  amount  of  this  Fibrine  in  the  blood 
of  the  patient  to  whom  they  are  administered.  And  Gulliver 
has  found  that  their  solutions  antagonize  the  tendency  of  the 
red  blood-corpuscles  to  aggregate  in  rows, — a tendency  espe- 
cially observed  in  the  blood  of  inflammation.  It  is  by  such  > 
actions  as  these  that  the  Sulphates  of  Soda  and  Magnesia,  as 
well  as  all  soluble  salines,  are  of  use  in  acute  fevers  and  in- 
flammations. They  may  exert  over  the  development  of  plastic 
fibrine  a controlling  power  which  is  not  possessed  by  blood- 
letting, and  they  directly  counteract  an  abnormal  dynamic 
tendency.  These  sulphates  are  antiphlogistic  purgatives ; they 
are  especially  adapted  for  use  in  inflammatory  and  febrile  dis- 
orders, for,  before  they  operate  on  the  bowels,  they  traverse 
the  blood. 

•These  salts  act  on  the  eliminative  system  as  Cathartics  and 
Diuretics ; and  though  their  determination  to  the  boAvcls  or 
the  kidneys  may  be  somewhat  affected  by  the  condition  of  the 
patient,  it  maiidy  depends  on  the  amount  of  the  dose.  I 
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have  already  taken  pains  to  disprove  a prevalent  notion  that 
the  diuretic  or  cathartic  action  is  a simple  result  of  the  com- 
parative dilution  or  density  of  the  aqueous  solution  of  the 
salt ; and  have  shown,  by  experiments  and  otherwise,  that  a 
sufficient  quantity  of  the  salt  will  prove  purgative,  in  whatever 
form  it  be  given.  (Vide  Prop.  II.)  A smaller  dose  than  this 
may  be  eliminated  by  the  kidneys,  which  are  unable  to  ex- 
crete a large  quantity  at  a time.  Such  a small  dose  proves 
diuretic,  and  is  discoverable  in  the  urine  by  chemical  tests. 
A larger  dose  is  cathartic,  and  passes  oil'  with  the  fieces,  where 
it  has  been  detected  by  Buchheim. 

But  it  may  be  said,  and  is  still  said  by  many,  that  this 
large  dose  is  not  absorbed  at  all;  that  it  causes,  by  some  to- 
pical action,  a flow  of  serum  into  the  intestine,  and  that  it 
leaves  the  bowel  along  with  the  increased  secretion,  where  its 
presence  is  easily  accounted  for  by  supposing  that  it  never  left 
the  intestinal  canal. 

I think  it  may  be  affirmed  that  this  is  not  a correct  view  of 
the  case.  I maintain  that  the  saline  first  obeys  the  law  of 
absorption,  applicable  to  all  materials  which  are  in  any  way 
soluble  in  the  upper  part  of  the  intestinal  canal ; that  it 
passes  from  thence  into  the  blood,  circulating  with  it,  and 
working  upon  it  in  the  manner  just  narrated.  But  as  it  can- 
not remain  there,  it  appears  that  it  is  subsequently  excreted 
fi’om  the  blood  at  the  lower  part  of  the  intestinal  canal,  by 
that  glandular  mucous  surface  w'hose  natural  secretion  it  sti- 
mulates and  augments.  All  this  occupies  but  a few  hours. 
I conceive  that  I am  to  a great  extent  justified  in  the  above 
conclusions  by  the  result  of  the  following  experiments,  which 
were  conducted  with  care,  and  were  designed  to  test  and  illus- 
trate the  theory  here  stated. 

If  it  be  true  that  Sulphate  of  Magnesia,  when  given  as  a purgative, 
is  first  absorbed  and  afterwards  again  excreted  into  the  cavity  of  the 
Powel, — then,  if  we  co\dd  examine  the  alimentary  canal  which  had  re- 
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ceived  the  salt,  we  should  find,  at  a certain  period  after  the  reception  of 
the  latter,  that  it  had  more  or  less  completely  disappeared  by  the  pro- 
cess of  absorption ; and,  at  a certain  later  period,  we  should  discover 
the  same  salt  abundantly  present  in  the  cavity  of  the  bowel,  because 
now  undergoing  excretion  from  the  blood.  It  is  obviously  impossible 
to  make  these  obseiwations  on  the  same  animal.  The  next  best  thing  is 
to  make  use  of  animals  in  the  same  condition,  and,  as  nearly  as  can  be 
judged,  of  similar  vital  powers. 

I therefore  chose  three  dogs,  all  in  a state  of  health,  and  of  the 
same  size  and  condition.  I administered  to  each  of  them,  at  the  same 
time,  a solution  consisting  of  3 drachms  of  Siilphate  of  Magnesia  dis- 
solved in  3 ounces  of  water  (having  the  specific  gravity  1‘066).  It  had 
previously  been  ascertained  that  this  dose  produced  purging  in  another 
dog  in  about  three  hours.  The  times  for  killing  each  of  the  three  dogs 
were  chosen  accordingly.  They  were  not  allowed  to  five  long  enough 
for  the  production  of  purging ; neither  was  anything  lost  by  vomiting, 
or  by  want  of  care  in  the  administration  of  the  solution,  which  was 
done  through  a syringe. 

1.  The  first  dog  was  killed  after  three-quarters  of  an  hour.  The  in- 
testines were  comparatively  empty.  From  the  stomach,  bowels,  and 
their  contents,  the  soluble  matters  were  extracted  by  repeated  washing, 
and  long  maceration  in  water.  These  washings  were  filtered  through 
a cloth,  and  then  evaporated  to  dryness.  The  residue  was  again  treated 
with  water,  and  a clear  solution  then  obtained  by  filtration.  It  was 
now  precipitated  by  Phosphate  of  Soda  and  solution  of  Ammonia,  the 
precipitate  washed  with  solution  of  Muriate  of  Ammonia,  the  Am-^ 
monio-phosphate  of  Magnesia  dried,  and  ignited  for  some  time  in  a 
platinum  capsule.  What  remained  was  Phosphate  of  Magnesia.  It 
was  weighed,  and  the  Magnesia  calculated  from  it.  Another  simple 
calculation  gave  the  amount  of  the  crystalline  Sulphate  to  which  this 
corresponded.  The  result  showed  that  only  55’928  grains  of  the  salt 
remained  in  the  intestinal  canal  out  of  the  180  grains  administered. 

2.  The  second  dog  was  killed  after  one  hour  and  a half.  The  stomach 
and  intestines  were  at  once  removed,  and  the  latter  found  rather  full. 
They  were  subjected  to  the  same  chemical  analysis.  The  result  was 
that  77’354  grains  of  Sulphate  of  Magnesia  were  found  in  the  intes- 
tinal canal. 

3.  The  third  dog  was  killed  after  two  hours  and  a half.  The  bowels 
were  found' much  distended.  (This  was  shortly  before  the  time  at  which 
purging  had  commenced  in  another  animal.)'  The  same  process  being 
followed,  a ([uantity  of  Magnesia  indicating  96’985  gi’ains  of  the  ci’ystal- 
lized  sulphate  was  discovered  in  the  stomach  and  bowels. 

From  these  experiments  several  things  appear.  The  longer  the  time 
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allowed  after  tlic  administration  of  tLe  dose,  the  larger  the  amount  of 
salt  discovered  in  the  bowel.  The  shortest  time  left  was  three-quarters 
of  an  hour.  About  55  grains  was  then  all  that  was  left  of  the  180  grains 
given,  the  rest  of  which  must  have  been  absorbed,  as  none  could  have 
been  lost  in  any  other  way.  Three-quarters  of  an  hour  further  being 
allowed  to  the  second  dog,  about  22  grains  more  are  found  in  his  intes- 
tines, which  are  more  filled  with  fa;ces.  From  which  I am  led  to  sup- 
pose that  the  minimum  of  the  salt  to  be  foimd,  or  the  maximum  of  ab- 
sorption, in  these  animals,  must  have  been  between  these  two  periods,  or 
after  about  one  hour.  For  at  three-quarters  of  an  hour  it  is  undergoing 
rapid  absorption,  and  at  one  hour  and  a half  it  is  being  again  excreted 
into  the  intestine.  Again,  after  another  hour,  the  contents  of  the  intes- 
tines are  increased,  and  the  amount  of  the  salt  has  risen  to  96'98  grains. 
Purging  woidd  soon  follow,  and  the  excretory  j>rocess,  having  already 
expelled  from  the  circulation  more  than  half  of  the  sulphate  which  had 
entered  it,  would  go  on  until  the  whole  had  been  cast  out  in  the  same 
way. 

These  experiments  are  perhaps  as  little  liable  to  objection  as 
any  of  the  kind  can  be.  They  seem  to  confii’m  the  law  of  the 
primary  absorption^  and  subsequent  excretion^  of  a purgative 
saline  dose.  Certain  facts  observed  by  others  may  be  fm'ther 
alleged  in  confirmation.  That  the  Sulphate  of  Magnesia  will 
purge  after  it  has  passed  into  the  bloody  has  been  proved  by 
Aubert,  who  found  that  its  injection  into  the  veins  of  a dog 
was  followed  by  purging.  That  agents  which  retard  excretion 
from  the  surface  of  the  bowel  will  prevent  the  purging  from 
taking  place,  appears  from  the  experiments  of  Buchheim  {v. 
p.  69),  who  finds  that  combination  with  a sufficient  dose  of 
Morphia  or  Tannic  acid  will  prevent  the  Sulphate  of  Magnesia 
or  of  Soda  from  proving  purgative,  or  from  passing  out  by  the 
bowels,  {v.  pp.  64,  133,  175,  195,  299,  309,  327.) 
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